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THE ORIGIN OF THE PHILIPPINE FERN FLORA* 

By Edwin B. Copeland 
Of the University of California, Berkeley 

It is generally accepted doctrine that floras develop on con¬ 
tinents, and spread thence to islands; that, while islands 
have their endemic species, and sometimes endemic genera, 
usually locally evolved, floras as a whole are not of insular 
origin. So, the Philippines, as individual islands and as an 
archipelago, rich as they are in endemics, owe the parents of 
these endemics, along with their flora as a whole, to immigration. 

Our subject this evening is the source of this immigration. 
As a matter of obvious geography, it can have three possible 
immediate sources: (1) Continental Asia, from China to North¬ 
ern Luzon. (2) From the South-West, immediately, from Bor¬ 
neo. (3) From the South and South-East, immediately from 
Celebes and New Guinea; eventually from a source which has 
not until recently been obvious, and not usually even suspected. 
Large as New Guinea and Borneo are, they are not continents 
and have not functioned as such. 

Ferns are propagated by spores, so small and light that, once 
taken up by the wind, they can be carried to great distances. 
Scene spores are viable only for a number of days, others for 
a number of years. In no case is viability so limited as to be 
a bar to dispersal. Effective limitation is imposed by the mass 
of spores taken up by the general winds, and by the size and 
suitability of the target, where the spores come down, and 

* Read before the Philippine Orchid Society, Hay 24, 1949. 
tent 
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most find themselves in fit places for germination, and then 
for growth to maturity. 

Ferns from Celebes and Borneo find suitable climatiecondi- 
tions in Mindanao and Palawan. But each species must find 
suitable local conditions,—-lowland car mountain, locally dryish 
or humid, open grass-land, or the light shade of open woods, or 
the dense shade of the rain forest, soil, or rocks, or the mossy 
branches of trees. Some species are narrowly limited as to 
the places where they can live; others comparatively catholic 
in their demands. A common species gives off clouds of 
Spores, and is far more likely to effect migration than is a rare 
species. Thus it is a general rule that common species are 
wide-spread, and conversely that widespread species are likely 
to be common locally. Also, common species usually become 
so because they are not very narrowly restricted as to the 
tolerable habitat. 

Our basic evidence as to migration is provided by present 
distribution; and it must be emphasized that this means by our 
present knowledge of distribution. A species known only in 
the Philippines is regarded as endemic, and is only indirectly 
(by means of argument) available as evidence of origin or 
migration. If next year it be found in New Guinea dr Borneo 
or Formosa, it ceases to be endemic, and becomes evidence of 
migration, in one direction or the other. Confidence in our 
arguments and conclusions depends absolutely on our knowledge 
of the ferns of the Philippines and of all neighboring lands. 

However much the future may still reveal about our Phil¬ 
ippine ferns, we already know than well enough to make it al¬ 
most impossible that future discoveries will materially modify 
conclusions soundly based on present knowledge. Forty years 
ago, our knowledge of the ferns of Borneo mid New Guinea 
was so Imperfect that the conditions as I see them to-day could 
not be suspected. During these four decades, so much has 
been discovered that I can draw general conclusions with a 
measure of confidence. But it is still true that in detail our 
knowledge of the sources of our flora will be improved and 
perfected by collections in other lands, far more than by future 
local discoveries. 

Basic facts as to our fern flora are that 988 species are 
known. Of these, 444 scan to be endemic, and 494 to be known 
elsewhere. Of these 494, 62 are known only in lands to the 
North and North-West,—China, Formosa; these I call the 
Chinese component of our fern flora. Fifty-seven are known 
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only from the South-East,—New Guinea,. the Moluccas, the 
Admiralty Islands, Minahasa; for convenience, I call these 
the component of direct New Guinea origin. One hundred 
thirty-nine are known only to the South-West, the Malay region; 
because Borneo is our nearest neighbor in that direction, I will 
refer to these as Bornean. Two hundred thirty-six species, al¬ 
most half of our non-endemics, have a wider range, including 
New Guinea and Malaya. This last list includes a few cos¬ 
mopolitan or Pantropic species, which would not be good evi¬ 
dence, but which are too few to weaken conclusions. 

As to the Chinese component of our non-endemics: 

46 species are known in the Philippines, except in North¬ 
ern Luzon olr South of China on the continent 
10 species are more or less common in Northern Luzon, 
and are rare farther South, and do not occur South 
of China. 

6 species are common in the Philippines, but only North¬ 
ern in Asia. 

There are 20 other Bpecies restricted in the Philippines to 
Northern Luzon, but ranging farther South elsewhere, some 
of them even to Java. If they are immigrants, their origin 
is uncertain. 

Even though Asia be a continent and Luzon an island, a 
species common to China and Luzon is not sure to have migrated 
from China. We can say with confidence that the most of them 
did so, but 15 of them seem more likely to have migrated in 
the other direction. Of the 62 species known otherwise only 
from more Northern lands, this leaves 47, less than one-tentn 
of our immigrant fern species, which seem probably to be im¬ 
migrants from the North. And this is not to say that any 
10 per cent of our ferns are of Northern origin. Of our 444 
endemic species, presumably evolved locally from immigrant 
ancestors, only one-fiftieth are probably of ultimate Northern 
origin. Of all our species, only about 1 in 17 is of probable 
Northern origin or ancestry. If you will collect 100 species in 
a day, which is possible on Maqulling, and easy on Banajao, 
the chance is good that not one of them will represent the 
Northern component of our flora. 

This Northern component is new here, as is shown by tite 
local distribution of the species, almost all restricted to North¬ 
ern Luzon, and by the extremely small number of endemics for 
which ft is responsible. 
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Figures already presented show 57 of our non-endemics la 
common with New Guinea and only with New Guinea. The 
corresponding figure for Borneo is 139. If we could properly 
assume, as we have often done, that all common species are 
immigrants to the Philippines, it would follow obviously that 
Borneo has been a far more important source of our flora 
than New Guinea. 

There are geographic grounds on which this had to be 
expected. Borneo is close to the Philippines, so near to the 
high island of Palawan, for the transmission of fern spores, 
they are almost in contact. Also, the small Bornean area 
which is far the richest in ferns, Mt. Kinabalu, is almost in 
sight of Palawan, and, as spores travel, is not remote from 
Mindanao. 

In the other direction, Celebes is more remote, and New 
Guinea still more so. Also, we know nothing of the fern flora 
of Halmahera, and practically nothing of that of the Vogel- 
kopf, the great North-Western extension of New Guinea. And 
Celebes is less well explored than Mindanao or Borneo, or even 
the highlands of New Guinea, but is believed to have a poorer 
fern flora, being drier. Imperfection of evidence of course 
impairs the force of our conclusions. As future collection 
will add more to our knowledge of the fern flora of New Guinea, 
Halmahera and Celebes than to that of Borneo, the disparity 
in the number of species of apparently South-Easterly and 
South-Westerly ferns will become less conspicuous. However, 
I do not expect ft to disappear. Our mere contiguity to Borneo 
is reason enough to expect a great number of species in common. 

However, our theme is the source of our flora. The number 
of species in common is important evidence, but evidence which 
is not to be accepted uncritically, as if it were conclusive. As 
the winds blow, I can hardly imagine the migration of a fern 
from Mindanao to New Guinea, but must believe that practically 
every species common to the two was an immigrant to Minda¬ 
nao. On the other hand, as the winds blow, it seems to me 
that a Mindanao fern has been at least as likely to be carried 
to Borneo as a Borneo fern to be borne to Mindanao. This 
consideration alone may reduce to parity the probable receipt 
of immigrants from the two regions. 

There is still another very important consideration. We 
will now recall the 236 species common to the Philippines, New 
Guinea and Malaya. Assuming with good reason that these 
did not originate in the Philippines, either they were first in 
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New Guinea and migrated to Malaya, or were first in Malaya 
and migrated to New Guinea. The latter alternative used to 
be accepted without question. To-day, since we have learned 
the richness of New Guinea in ferns, have more or less learned 
that the continental source of these ferns was not Asia but 
Antartica, and have taken cognizance of the direction of 
the wind which bears the spores, there remains no evident 
ground for doubt that migration in the tropical Orient has 
been in general from East to West Recognizing the fact 
that the bulk of the fern libra of Malaya,—of the 236 species 
common to Malaya, the Philippines and New Guinea, and also 
of the 139 species common to Malaya and the Philippines but 
not to New Guinea, along of course with the 57 species common 
to New Guinea and the Philippines only,—is of New Guinea 
origin, decision as to the origin of the 432 non-endemic Phil¬ 
ippine ferns which did not come to Luzon from China is merely 
a question as to the route of migration,—whether directly from 
New Guinea to Mindanao, or indirectly, by way of Malaya, or 
in many cases by way of Borneo but not of Java. 

Whatever the route, my conclusion is that about 90 per cent 
of our non-endemic species are of direct or indirect New 
Guinea origin. 

So far, except for a note regarding our Chinese component, 
we have ignored the endemics, as if they were without in¬ 
terest in a discussion of origin, which is not the case. The 
difficulty with their use is that it involves the presentation and 
interpretation of details, and their full use would extend this 
short essay to a size more like that of a book. For one illus¬ 
tration: The genus Haplodietyum consists of two endemics, rang¬ 
ing from Samar to Cagayan. It is intimately related to a 
group of 14 endemic species of Cyclosorus, largely confined to 
the same humid East coast, and without known outside rela¬ 
tives except where the first of the group was described, in the 
Moluccas. Clearly enough, this little derived genus, and these 
other 14 endemic species, are here as a result of direct immi¬ 
gration from the region of New Guinea. 




A NEW SPECIES OF NEMATODIRUS (NEMATODA: 

TRICHOSTRONGYLIDAE) FROM SHEEP 

By Shou-Tai Hsu 
Of the Department of Parasitology, 

National Veterinary College, Lanchow, China 

and 

Boo-Yen Wei 

Of the North-west Epizootic Prevention Bureau, 

Lanchow, China 

TWO PLATES 

During a survey on the internal parasites of sheep at Sung 
San Tan, Kansu Province, North-western China, by one of us 
(B. Y. W.) in 1948, numerous specimens of a nematode belong¬ 
ing to the genus Nematodirue were recovered from three out 
of ten heads of sheep examined. They were fixed and stored 
in 70 par cent alcohol. Later, in winter of the same year, the 
specimens were mounted and studied in the laboratory of the De¬ 
partment of Parasitology, National Veterinary College, 
Lanchow, Kansu. The description given below is based on 
twenty-two specimens, ten female and twelve male. 

NEMATODIKU8 LONGISPICULARIS n. tp. 

The body is thread-like and tapers toward the anterior 
portion, the extremity of which is inflated. The cuticle is 
marked with a varying number of longitudinal ridges. The 
perioral structure presents centrally a triradiate aperture, sur¬ 
rounded by three incompletely separated lips, each bearing 
two prominent round papillae. 

Male: length 12.9 to 16.4 mm.; maximum width 0.12 to 0.16 
mm. Oesophagus 0.47 to 0.6 mm. long by 0.02 to .022 mm. wide 
at anterior end, 0.0S4 to 0.045 mm. at nerve ring and 0.084 to 
0,054 mm. at posterior end. Nerve ring 0.21 to 0.29 mm. from 
anterior end of oesophagus. The bursa is composed of a pair 
of lateral lobes, devoid of cuticular bosses, and a pair of dorsal 
lobes, marked off from the former by a slight indentation. The 
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arrangement of the rays is characteristic of the genus. Each 
of the dorsal rays is bifid distally, with the small outer branch 
curved laterally. The ventral rays are close together and 
parallel while the externo-dorsal rays are long and slender; 
The postero-lateral ray is close to the medio-lateral throughout 
its length, only diverging from it distally. The extemo-lateral 
ray is widely separated from the medio-lateral at its distal 
third or half. Spicules are relatively very long and slender, 
united by a membrane except near their roots. They measure 
from 6.7 to 10.8 mm. long. The ratio of the length of body to 
that of spicule is 1; 0.4 to 0.7 with an average of 1: 0.56. The 
spicules terminate in a spoon-shaped expansion, similar to that 
of Nermtodirm spathiger (RailUet, 1896). 

Female : length 20.19 to 26.4 mm.; maximum width 0.27 to 0.38 
mm. Oesophagus 0.44 to 0.62 mm. long by 0.02 to 0.025 mm. 
wide at anterior end, 0.036 to 0.047 mm. at nerve ring and 0.04 
to 0.055 mm. at posterior end. Nerve ring 0.2 to 0.28 mm. from 
anterior end of oesophagus. Length of vagina 0.056 to 0.091 
mm. Vulva to anterior end of body 5.5 to 9.66 mm. At the 
anterior lip of the vulva there is a prominent flap, attached to 
which is a thin membrane covering the genital opening. Tail 
0.088 to 0.136 mm. long, somewhat truncate, with a slender term¬ 
inal spike. Eggs relatively very large, measure 0. 28 to 0.34 by 
0.14 to 0.19 mm. 

Host: Ovis aries. 

Location: Small intestine. 

Locality: Sung San Tan, Kansu Province, China. 

Type specimen: NVC Helminthological Collection No. 431. 

Discussion .—The present species may be differentiated from 
other members of the genus Nematodirus such as N. spathiger 
(Railliet, 1896) RaiUiet and Henry 1909, N. filicoUis (Rudolphi, 
1802) Ransom, 1907, N. abnormalis May, 1921, and N. furcatus 
May, 1921, mainly by its extremely long spicules, the absence 
of cuticular bosses on the male bursa as well as the presence of 
an anterior flap covering the vulva. 
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ILLUSTRATIONS 

Plate 1 

Fig. 1. Anterior end of female. 

* 2. Ova. 

3. Perioral structure. 

4. Posterior end of female, showing terminal spike. 

6. lateral view of vulva, showing anterior flap and a thin mein 
brane attached to it. 

Plate 2 

Fig. 1. Entire male, showing spicules. 

2. Extremities of spicules. 

(а) Proximal ends. 

(б) Lateral view of distal ends. 

(c) Dorsal view of the same. 

3. Dorsal view of bursa copulatrix. 

4. Lateral view of the same. 
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THE LAMXINE TRIBE GNOMINI (COLEOPTERA, 
CERAMBYCIDAE) 

Br Lawbekcs S. Di um amd Elizabeth 8. Dillon 
Reading Public Museum, Reading, Pennsylvania 

three plates 

The Gnomini form a small tribe of longhorns confined entirely 
to the Indo-Australian faunistic region. While the species are 
comparatively few the individual members are frequently en¬ 
countered and they compose a characteristic feature of the fauna 
of the area involved. Its components as a whole have never 
been the subject of a revisions! study, although the species of 
the genus Gnoma were treated in recent years (Schwarser, 
Senckenbergiana, VIII, p. 279-287,1926) 1 

The present study is based primarily on the very large collec¬ 
tion of the group contained in the United States National Mu¬ 
seum, where the major portion of the types has been deposited. 
Supplementing these specimens were the collections of the 
following institutions and individuals: American Museum of 
Natural History [AMNH]; Australian Museum [AM]; Academy 
of Natural Sciences of Philadelphia [ANSP]; British Museum 
(Natural History) [BMNH]; California Academy of Sciences 
[CAS]; E. F. Gilmour, Huddersfield, England [EFG]; Lionel 
Lacey, New Rochelle, N. Y. [LL]; Museum of Comparative 
Zoology [MCZ]; Naturhistoriska Riksmuseum, Stockholm 
[NRS]; and Rijksmuseum van Natuurlijke Historic, Leiden 
[RNHL]. 

The authors’ thanks are extended to the following persons for 
arranging for loans and for other favors: Dr. E. A. Chapin; Mr. 
Warren S. Fisher; Dr. Mont Cazier; Mr. E. T. Cresson, Jr.; 
Mr. James A. G. Rehn; Dr. H. E. Hinton; Mr. E. F. Gilmour; 
Dr. E. A. Ross; Dr. J. Linsley Gressitt; Mr. Lionel Lacey; Dr. 
P. J. Darlington, Jr.; Dr. Rend Malaise; Dr. C. de Jong; Dr. C. 
BISte and Mr. Keith C. McKeown, 

TRIBAL CHARACTERISTICS 

Elongate-oblong, slender or moderately robust, cylindrical, 
moderate in size. Head distinctly wider than pronotum, not 
retractile; front transverse, sides parallel or narrowed below, 

* Sian tibis was written Mr. S. Braining has published a review of the 
tribe in Novitatss Entomologies, suppl. 8, vol. 8. 
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convex; eyes deeply emarginate, lower lobe transverse; antennal 
tubercles prominent, obtusely armed at apex; antennas usually 
longer in male than female, scape attaining apex of pronotum, 
davate with a closed cicatrix at apex; the segments beyond, at 
least the seventh, strongly shortened. Pronotum elongate, 
usually extremely so in male; sides armed or unarmed. Elytra 
with prominent humeri; apices separately rounded; hind wings 
present Proacetabula closed behind, angulated externally; me- 
sacetabula open externally. Legs moderate or elongate, first 
part longest middle shortest; procoxse large, globose; protibiae 
with a distinct spur near apex in male; tarsi rather long; claws 
divergent simple. Abdomen with first stemite elongate, at 
least as long as next three together. 

This tribe is extremely close in its structural characteristics 
to the Monochamini; the form of the pronotum, the protitoial 
spur of the male, and the distal segments of antenne suddenly 
decreasing in length are perhaps the sole distinguishing fea¬ 
tures. 

Hie genus Amphoecus Montrouzier in no way can be placed in 
this tribe, and hence is omitted here. 


Key to genera 

1. Pronotum with a distinct tubercle on each side just behind 

middle ....... I man to err a 

Pronotum unarmed ... 2 

2. Antenna densely plumed on apices of third, fourth, and 

fifth segments..... Ptectroeera 

Antenna not plumed .—....... Gnema 


Genus IMANTOCEBA Thomson 

Imantocera Thomson, Arc. Ent 1 (1857) 188; Class. Ceramb. (1860) 
94, 102; Syst. Ceramb. (1864) 882. Lacordaire, Gen. Col. • (1869) 
864. B mining, Nov. Ent., Suppl. 8 2 (1945) 527. 

Hmantoeera Pascoe, Trans. Ent. Soc. Lond. 8 3 (1866) 288. 

Moderate-sized beetles; oblong, cylindrical. Head with front 
transverse, sides parallel; genae subquadrate; eyes with lower 
lobe large, trapezoidal, subequal in length to gena; antennal 
tubercles prominent, well separated at base, with a feeble tooth 
at apex. Pronotum feebly elongate in male, transverse in 
female, base and apex subequal; sides with a tubercle at middle 
and another and smaller one below it; disk irregular. Scutellum 
transverse. Elytra wider at base than pronotum, feebly at- 
tenuate posteriorly in male, slightly expanded behind middle in 
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female; disk at base with a series of granules alone the apex 
of a crest, rest of disk with well-spaced, moderate jra&cfaum 
Prosternum simple; meaosternum with a feeble, obtuse tubercle. 
Legs feebly elongate, the middle ones shortest Antenna one 
and one-third to one and one-half times as long as body, shorter 
in female; scape attaining pronotal apex, robust, rugose above; 
third segment longer than fourth, the apices of third and fourth 
segments expanded and the inner angle prolonged, the fifth 
feebly so, densely plumed on apex of fourth. 

Genotype.—Thomson included no species with his original 
description but in 1860 quoted Imantoeem plumose Hope? 
(peniciltataf White) ( penicillata Hope). 


Key to *peci*$ 

]. Elytra with preapical macula as large as scutellum or 

larger ...*. 2 

Elytra with preapical macula smaller than scutellum. 4 

% Scutellum pure white; elytra with gray pubescence pre¬ 
dominating .... sumbavana 

Scutellum yellowish-white or fulvescent; elytra with pre¬ 
dominating pubescence not gray ....... 8 

3. Elytra with preapical macula distinctly larger than scutel¬ 

lum; antenn® with small tufts of hair on the eighth, ninth 

and tenth segments in male ....... penicMata 

Elytra with preapical macula about equal in size to the 
scutellum; antenn® not tufted on distal segments in 
either sex ... griseoeene 

4. Elytra without any gray pubescence. ntosenst* 

Elytra with at least traces of gray pubescene . 6 

5. Elytra very dark, with obscure, deep, broken reddish. 

ochraceoua vitt® ... vicina 

Elytra paler, with broken vitt® more prominent, ochraceoua plumom 

1. XMANTOCERA SUMS A VAN A Breunin g Plate S, Iff. S. 

Imantocera eumbavana Breuning. 


In the antennae bearing tufts of hair on the apical segments, 
stmbavana resembles penicillata of the mainland; but in its 
smooth pronotal sculpturing it shows its relationship to the other 
insular forms. It is quite distinct from the latter in its colora¬ 
tion. 

Male. —Robust; black, densely covered with chocolate-brown 
pubescence, mottled irregularly with fuscous on head and prono- 
turn. Head with front sparsely varied with hoary gray and 
maculate with fulvous below. Pronotum on disk indistinctly 
variegated with dull fulvous; laterally with an irregular broad 
hoary vitta, in which is placed a narrow dull fulvous vitta; at 
base medially a small whitish macula. Scutellum entirely white. 
Elytra mottled about equally with hoary and light fulvous pu- 
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b cs ceace (in the single female example which was studied, the 
tatter to absent entirely and the hoary about equalled the choco¬ 
late-brown in quantity); before apex an oval, whitish and ful¬ 
vous macula, larger than scuteUum. Beneath piceous, largely 
hoary pubescent; prosternum, procone, mesostemal side-pieces 
(these also variegated with dark brown and whitish), and a 
macula on sides of metasternum and another on meteptoterna, 
fulvous; abdomen on each side with two series of macuke, the 
inner fulvous, the outer whitish, becoming fulvous apically. 
Legs and antennae dark reddish-brown, homy pubescent; the 
totter with third to fifth segments dark apically, the sixth and 
following segments entirely pale. 

Head impunctate except on antennal tubercles. Pronotum 
slightly longer than wide; apical and basal transverse sulci 
distinct; disk rather smooth, a low tubercle before basal sulcus 
on each side of middle, burger tubercle behind apical sulcus placed 
a little more laterally. Elytra finely, rather densely granulate- 
punctate on basal fifth, granules larger on crest, 8e§££$a» and 
extending to basal third, thence coarsely punctate to apex, 
punctures much finer behind apical third. Mesosternum ante¬ 
riorly with a low rounded tubercle; fifth sternite at apex emar- 
ginate-truncate. Protibial spur long, acute. Antennae one-third 
longer than body; scape attaining apex of pronotum, densely 
rugose above; third segment twice length of first, apically scarce¬ 
ly expanded internally, rather roughly punctate; fourth very 
little shorter than third, medially slightly thickened, then con¬ 
tracted and strongly reexpanded at apex, with a dense plume 
covering apical half of under surface; fifth segment longer than 
first, rest much shorter, all bearing small tufts of hair beneath 
at apex (except the last). 

Female .—Like male but more robust; pronotum transverse; 
fifth sternite longer than third and fourth together, broadly 
truncate at apex; protibial spur feeble; antennas as long as body, 
segments abruptly shorter beginning with fifth. 

Length 17 to 22 milimeters; width 5.5 to 7. 

Type in Natuxhistorische Eiksmuseum, Stockholm. 

Type locality: Sumbawa. 

Distribution: Sumbawa Island. 

Sumbawa: 8 , $, no locality data [i (type)—NRS; $ —RN- 

HL], 8 Haruhasa Mountain [EFGJ. 

S. nCAMTOCEBA FBUODULATA Hope Nate 9 , Of. 2. 

Lamia ptnicillata Hope, fin Gray, Zool. Mice, l (1681) 17. 

Imantoeera penMUdta Hope. Paeeoe, Javan. Ent. l (1888) 848; BtWn- 
ing, Nov. Bnt, SuppL 8 8 (1946) 687.. • 
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Nmamtowa ptnieillata Hope, Gahaa, Ann. Mus. Civ. Genoa 34 
<1896) 47. 

Imantoeera plumoaa Thomaon [non Olivier], Claes. Ceramb. (1860) 

102 . 

Imantocera olivieri Thomson, Syst. Ceramb. (1865) 555. New syno¬ 
nymy. 

Imantocera arenosa Pascoe, Journ. Ent. 1 (1862) 344. New syno¬ 
nymy. 

This species is exceedingly close to vicina but is constantly 
distinct in its paler coloration, the elytral pale apical macula 
larger than the scutellum, the antenna in male with small tufts 
of hair on at least eighth to tenth segments, the fourth segment 
distinctly expanded medially in both sexes, and the abdomen 
usually with three series of maculae each side. 

Male. —Robust blade, densely covered with fuscous pubescence, 
variegated with hoary pubescence on elytra and sides of prono- 
tum, and mottled with deep fuscous. Head above variegated 
with fulvous, sometimes four or five maculae paler and more 
distinct, front sparsely variegated with fulvous. Pronotum va¬ 
riegated with fulvous medially and on sides; each side of disk 
before middle with a single prominent fulvous macula; at base 
with three whitish marks, the middle one wide along margin, 
then constricted and sublinear as it extends cephalad, re-ex¬ 
panded anteriorly; each side of disk at middle a rather large 
pale macula, and another smaller on each median tubercle 
basally. Scutellum entirely yellowish-white. Elytra each with 
five distinct, much interrupted, ochraceous vittce; before apex 
a prominent pale macula, usually distinctly larger than the 
scutellum. Body beneath, legs, and antennae as in vicina but 
the abdomen with three series of maculae instead of two on 
each side. Antennae with fourth segment somewhat expanded 
at middle, then slightly constricted and strongly re-expanded at 
apex, with a dense plume covering the entire apical half beneath; 
the seventh to eleventh segments usually with a small, short 
tuft of hairs beneath, at least the eighth to tenth so tufted. 
Rest as in tnctna. 

Length 13 to 20 millimeters; with 4.6 to 6. 

Type locality: Nepal (peniciUata) ; Siam (olivieri) ; Cambodia 
<arenosa); Assam (phtmosa). 

Distribution: Southeastern Asia. 

India: $, Dejoo, Upper Assam, July 9, 1910 [BMNH]. 2 g, 
4 ?, Chandkiva, Silhet [EFG]. 

Burma: g, Taunggyi, Feb. 1927 [USNM]. 

Indo-China: g. Tonkin [LL] g, Choganh, Tonkin [USNM]. 
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4 Than-Moe, Tonkin [RNHL]. t, 9, Hoo-Binh, Tonldn 
[USNM]. 9 , Annum [RNHL]. s, Phuo-Son, Annam 
[RNHL]. 

3. numocnu VICmA 0»h*n Plate 3, H. 4. 

Himantocera vieina Gahan, Ann. Mas. Civ. Genoa 2 14 (1894) 47. 

Imantoeera vieina Gahan. Breuningr, Nov. Ent, SuppL 8 2 (1945) 
627. 

The very dark coloration (appearing nearly black) of the 
upper surface and the form of the fourth antennal segment 
will serve to distinguish this species. 

Male. —Robust; black, densely covered with fuscous pubes¬ 
cence, sparsely variegated with hoary and mottled with black. 
Head above sparsely irrorate with fulvous, sometimes four ma¬ 
cule paler and more distinct; front varied with fulvous, espe¬ 
cially on each side and at middle. Pronotum variegated with 
fulvous medially and on sides of disk; three whitish marks at 
base, lateral ones small, median one large, extending cephalad to 
sulcus in the form of a vitta which is of nearly uniform width 
throughout; on each side of disk at middle a rather large pale 
macula. Scutellum entirely whitish. Elytra each with five 
obscure, much interrupted, ochraceous vitta; before apex a 
small, whitish macula, about half as large as the scutellum. 
Body beneath black, fuscous pubescent; maculate with fulvous 
on sternal side-pieces, on sides of metasternum, and in two 
series on each side of abdominal stemites. Legs dark brown, 
fuscous pubescent; femora each with three hoary annuli; tarsi 
a little paler than tibiae (which are in turn paler than femora), 
whitish pubescent. Antennae dark reddish-brown, dull homy 
pubescent, the apical segments often annulate with fuscous. 

Head impunctate except on antennal' tubercles. Pronotum 
slightly longer than wide; apical and basal transverse sulci 
distinct; disk roughly sculptured, an elongate tubercle on each 
side of middle, each broken into three parts, anteriolaterad of 
these a rounded tubercle and above lateral spines another less 
pronounced. Elytra with nearly entire basal quarter granulate, 
the granules on crest larger and denser, succeeded by coarse 
punctures posteriorly; crest variable, sometimes short, some¬ 
times continued as a costa nearly to apex. Mesosternum with 
a prominent tubercle, distinctly produced cephalad; fifth stemite 
narrowly emarginate at apex. Protibial spur short, dentiform. 
Antenns distinctly longer than body; scape attaining apex of 
pronotum, densely rugose above, third segment twice length of 
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first, punctate above, internally at apex with a distinct process; 
fourth segment one-quarter shorter than third, at middle only 
feebly expanded if at all, the apex strongly so, the plume covering 
the apical half of under surface; fifth segment as long as first, 
expanded at apex, rest much shorter, without tufts. 

Female .—Like male but more robust; pronotum transverse; 
fifth sternite longer than third and fourth together, broadly 
emarginate at apex; protibial spur very short; antennae as 
long as body, segments abruptly shortened from fifth. 

Length 18 to 18 millimeters; width 5 to 6 . 

Type in British Museum. 

Type locality: Burma. 

Distribution: Northern India. 

India: 4 s, ?, Gopaldhara, Rungbong Valley, Sikkim [BMNH]. 
83 s', Pedong, Sikkim tttNHL]. 8 3,9, Guntok, Sikkim 
[RNHL]. 10 3,8 9 , Dejoo, Up. Assam [BMNH]. 5 3 , 
Khasia Hills, Assam [EFG]. 2 3 , 8 , N. Manipur [EFG]. 
8 3,2 8 , Margherita, Assam [EFG]. 

4. 1MANTOCERA PLUMOSA PLUMOSA OLTVTEK Plat* t. fl(. 

Cerambyx plumona Olivier, Encyc. Meth. Ins. 7 (1792) 463; Ent. 

67 4 (1795) d8 r pi SO, f. 16 t. 

Himantocera plumom Olivier. Pascoe, Journ. Ent. 1 (1862) 345; 

Trana. Ent. Soe. Lond. 3 3 (1866) 288; Gahan, Ann. Mus. 

Civ. Genoa 2 14 (1895) 48. 

Imantocera plumom Oliviej. Pascoe, Proc. Zool. Soc. Lond. (1866) 

, .261; Breuning, Nov. Ent., Suppl. 3 2 (1745) 527. 

imantocera borneotica Breuning, Fol. Zool. HydrobioL 10 (1940) 414; 

Nov. Ent., suppl. 8 2 (1945) 628. New synonymy. 

Tn this species there are three colors in the pubescence on the 
elytra, the fulvous appearing as rather small, seriate maculae; 
the scutellum is fulvous or ochraceous pubescent, broadly mar¬ 
gined with white or yellowish-white. 

Male. —Robust; black, covered with mottled fuscous, grayish- 
white and fulvous pubescence. Pronotum with a broad, irregu¬ 
lar, pale vitta over lateral tubercles consisting mostly of whitish 
pubescence with some fulvous and several smaller patches of 
fuscous pubescence intermingled. Scutellum ochraceous or ful¬ 
vous pubescent, rather broadly margined with white or yellowish- 
white. Elytra with fulvous pubescence appearing as small, 
seriate maculae; at apex a small, fulvous, oval macula placed 
obliquely. Beneath fuscous, thinly, sparsely, brown and gray 
pubescent with scattered, coarse, white hairs; laterally with 
small, fulvous maculae, abdomen with double rows on each side. 
Legs piceous, mottled with fulvous, fuscous, and gray pubescence 
■■'"Mats:—a 
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And with scattered white hairs; femora annulate at apex with 
fuscous; metatibise with a fulvous macula near apex; tarsi sad 
daw segment gray basally. Antennae piceoua, from sixth seg¬ 
ment much paler, all segments broadly pale annulate at base. 

Head with a few coarse punctures on vortex and base of an¬ 
tennal tubercles. Pronotum slightly elongate; basal sulcus deep; 
disk with anterior tubercles broad, rounded, with a broad, deep 
depression between them, the basal tubercles small. Elytra 
each with an arcuate row of transverse granules on basal 
quarter, the ridge distinct to middle and with coarse punctures; 
disk on basal quarter between granulated ridges with small, 
sparse granules, humeri and disk between ridges more coarsely 
and closely granulated, remainder of disk punctate, the punctures 
becoming finer apically. Mesostemum at base with a large, 
obtuse tubercle. Fifth stemite broadly obtuse at apex. Pro¬ 
femora at extreme base roughly rugose; protibial spur strong 
with a long robust tooth. Antennae about one-third longer 
than body; scape attaining apex of pronotum, finely, densely 
punctate and with a few feeble rugosities; third segment 
slightly more than twice length of scape, slightly thickened in¬ 
ternally at apex; fourth slightly shorter than third, expanded 
on apical third and with a long, thick process internally at 
apex, ventrally with a thick tuft of hairs on the expanded 
portion; fifth feebly tufted at apex; remaining segments much 
shorter; eleventh slightly longer thaji tenth, acuminate at apex. 

Female. —More robust than male; pronotum transverse; pro¬ 
tibial spur feeble; fifth sternite with apex broadly rounded; 
antennse as long or very slightly shorter than body, eleventh 
segment only very slightly shorter than tenth. 

Length 13.5 to 21 millimeters; width 4 to 6.5. 

Type locality : East Indes ( plumose i); Mahakin Riv., Borneo 
(bomeotica). 

Distribution: Sumatra and Borneo. 

Sumatra: 8, no locality data (Muller); [RNHL]. 10 8, 2 $, 
Tandjong Morawa Serdang (B. Hangen) [RNHL]. 15 8 , 
8 9, Muara Kiawai, June 1915 (E. Jacobson) [RNHL]. 
8, 9, Manna (AT. Knappert ) [RNHL]. 8, Palembang 
(Keil) [RNHL]. 9, Sipirok [RNHL]. 8 , Lang Kat (Dixon) 
[RNHL]. 

Borneo: 8,2 9, no locality data [MCZ, RNHL]. 2 8, Brunei 
[USNM]. 6 *. Sandakan [USNM, RNHL]. 8, Smitau 
[RNHL]. 8, 9, Ketoengan [RNHL]. 2 8 , Pontianak 
[EFG]. 2 8, 9, Bov. Kapoea [RNHL], 2 8, Kinabalu 
[MCZ]. 8, Balikpapan [RNHL]. 8, 9, Muara Kiawai, 
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April 1915 [RNHLJ. 12 < 5,9 9 , Mahakkam [RNHL; NRS- 
Type of bomeotioa]. 

5. IMANTOCXKA PLUMOSA ACMOCEROIDES ThofliMn Plato 3, Sf. «. 

Imantocera aemoeeroidtt Thomson, Syst. Ceramb. (1865) 555. 

Male .—Like Sumatran examples but distinct in having the 
colored markings on pronotum reddish-brown rather than ful¬ 
vous and the disk more largely fuscous pubescent; snd the elytra 
are heavily fuscous-mottled, so that very little hoary and fulvous 
pubescence is evident 

Length 16 millimeters; width 5. 

Type locality: Malacca. 

Distribution: Extreme southeastern Asia. 

Siam: 2 S, Trong [USNM, CAS]. 

Malacca: 8, no locality data [AMNH]. 

«. 1MANTOCEBA NIASENSIB DEJONGI Mtep. Bov. TUUe 3, S». * 

In the present form, the elytra are covered with pale fulvous 
pubescence, mottled with fuscous but .without any ochraceous 
markings; the sixth to eleventh antennal segments are entirely 
pale pubescent; the mesosternum is armed with a tubercle which 
projects forward rather strongly; and the scutellum uniformly 
pale fulvous pubescent. 

Male. —Robust, black, largely covered with pale fulvous pubes¬ 
cence, mottled with fuscous. Head mostly fuscous, on vertex 
with sparse, fulvous macule, a distinct linear macula on each 
side. Pronotum strongly fuscous-mottled medially and ante¬ 
riorly, leaving the fulvous area above the spines and latero- 
baa ally nearly free of dark spots. Scutellum uniformly pale 
fulvous pubescent. Elytra entirely pale fulvous pubescent, with 
fuscous and glabrous mottling, sometimes irregularly tinged 
with deeper fulvous; a small pale macula often present before 
apex. Body beneath fuscous; laterally pale fulvous pubescent, 
on abdomen forming two rows of maculae on each side. Legs 
fuscous, indistinctly banded with fuscous and hoary pubescence. 
Antennae fuscous, pale pubescent briefly beyond middle of third 
fragrant, on base of fourth, basal three-quarters of fifth, and 
entirely covering the succeeding segments. 

Head impunctate except on antennal tubercles. Pronotum 
slightly longer than side at base; basal transverse sulcus dis¬ 
tinct; disk with a median longitudinal impression and a rather 
deep fovea before it, the two anterior tubercles distinct, the 
posterior pair usually not abrupt behind. Elytra each with a 
single row of granules extending no further than basal third. 
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the ridge almost completely evanescent shortly behind middle, 
and with a few fine granules near humeri, the punctation fine 
and sparse, more or less seriate, becoming even finer and sparser 
posteriorly. Mesostemum with a prominent tubercle, distinctly 
projecting cephalad. Fifth sternite feebly emarginate at apex. 
Protibial spur rather long, slender. Antennse distinctly longer 
than body; scape just attaining apex of pronotum, rather rugose 
above; third segment twice length of first, somewhat thickened 
internally at apex, sparsely punctate above; fourth nearly as 
long as third, expanded gradually to apical third, then slightly 
constricted and strongly reexpanded, especially internally where 
there is a thick process, the plume dense and long, occupying 
entire apical half of the under surface; fifth as long as first, 
the rest much shorter. 

Female .—Like male, but more robust; pronotum distinctly 
transverse; protibial spur short, obtuse; fifth sternite longer 
than third and fourth together, apex broadly retuse; antennse 
as long as body, fifth segment distinctly shorter than first. 

Length 19 to 23 millimeters; width 8 to 7.2. 

Type, allotype, and paratype in Rijksmuseum van Natuurlijke 
Historic, Leyden. 

Type locality: Tappanoely, Sumatra. 

The type male, allotype female, and three paratypes are from 
the type locality. Three additional paratypes are from Solok, 
Padang, Sumatra. Named for Dr. C. de Jong, of the Leyden 
Museum, in acknowledgment of numerous favors received. 

7. IMAN TOC ERA NIA8ENSIS Braining Plate a, fig. 7. 

Jmantocera niasensis Breuning, Festahrift E. Strand (1936) 304; 
Nov, Ent, Suppl. 3 2 (1945) 528- 

Very similar to the foregoing but constantly differing as 
follows: Elytra with the granules on and near the humeri larger 
and denser; the antennse with the plume covering more than the 
apical half of the fourth segment, i. e., extending proximad of 
the middle; and the elytra more heavily mottled with fuscous. 
In addition, the elytral pubescence frequently is whitish or very 
pale, but this character varies. 

length 14 to 22 millimeters; with 4.5 to 7.4. 

Type locality: Nias Island. 

Distribution: Nias Island. 

Nias: 15 a, 12 9, no locality data (J. D. Pasteur) [RNHL]. 3 
3 ,2 9, Dyma, March to May, 1895 (R. Mitschke ) [USNM, 
LL]. 2 s , Kalim Bungo [USNM]. 3, 2 9, Goenoeng 
Sitoli [MCZ]. 
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3. tMANTOCKKA GBISKSCENS 9 . Bov. rule 2, fig. *. 

Male. —Robust, fuscous; entirely covered with mottled gray, 
pale fulvous, and dark brown or fuscous pubescence, tho latter 
in much smaller quantity than the first two. Pronotum with a 
broad, pale vitta over lateral tubercles. Scutellum fulvous, 
margined with white, or entirely fulvous or yellowish-white. 
Elytra with fulvous pubescence arranged in four or five narrow 
vittae; at apex a small, pale, oval macula which is oblique. 
Beneath piceous, grayish-brown pubescent, with coarse, scat¬ 
tered, white hairs, laterally a row of fulvous maculae, a double 
row on abdominal sternites. Legs piceous, grayish pubescent, 
with coarse, scattered, white hairs; femora annulate apically 
with dark brown; meso- and metatibiae with a pale macula 
medially on dorsal side; tarsi paler and with gray and fulvous 
pubescence. Antennae piceous, from fifth segment paler; scape 
thinly brown and gray pubescent; from third all with basal two- 
thirds gray annulate, apices dark. 

Head impunctate except for a few coarse punctures on base 
of antennal tubercles. Pronotum feebly elongate; apical discal 
tubercles with a deep, curved sulcus before and behind at middle 
of pronotum. Elytra at middle of base each with a feebly 
arcuate, granulate ridge on basal third, the granules being in a 
single row and somewhat squamose and transverse; the ridge 
continued to middle or slightly beyond, the granules replaced 
by coarse punctures; extreme base between ridges with fine, 
sparse granules, humeri and surface to ridge with coarser 
granules; remainder of disk with coarse punctures, the punc¬ 
tures becoming slightly finer apically. Mesosternum at base 
with a very large tubercle which is either right angled or pro¬ 
jecting anteriorly. Fifth sternite broadly retuse. Profemora 
at extreme base roughly rugose; protibial spur moderate, apex 
blunt; protarsi broadly dilated and heavily fringed. Antennae 
about one and one-third times body length; scape attaining 
apex of pronotum, surface scabrose; third segment slightly 
more than twice length of scape, shortly produced at apex on 
inner side; fourth widened beyond middle and strongly produced 
at apex on inner side, heavily tufted on apical third; eleventh 
longer than tenth, acuminate apically. 

Female .—Like male, but more robust; pronotum transverse; 
prof emo ra not rugose basally; protibial spur obtuse; protarsi 
feebly dilated; antenn® as long as or slightly shorter than body; 
fifth sternite at apex broadly emarginate. 

Length 15 to millimeters; width 4.5 to 7. 
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Type locality: Senggoro Mountains of Res. Passoeroean, Java. 

Holotype, allotype, and paratypes in U.S. National Museum. 

The type male, allotype female, and two paratypes are from 
the type locality, where they were collected in 1899 by A. Roller. 
Additional paratypes are as follows: One female, collected at 
Palabuam by Fruhstorfer in the National Museum, two females 
from Malang in the E. F. Gilmour collection; one female from 
Ardjoeno, in the Leyden Museum; seven specimens from Montes 
Tenggers, 4,000 ft., in the Museum of Comparative Zoology and 
the Leyden Museum, and seven others in the last two musea 
and in the National collection, labelled simply "Java”. 

Genus PSECTROCERA Pascoe 

P8ectroeera Pascoe, Journ. Ent. 1 (1862) 346; Thomson SyBt Ceramb. 
(1864) 382; Pascoe, Trans. Ent. Soc. Lond. 3 3 (1866) 280, 810; 
Lacordaire, Gen. Col. 9 (1869) 364, 865. 

Moderate-sized beetles; elongate-oblong, cylindrical. Head 
with front transverse, slightly narrowed below, convex; genie 
transverse; eye with lower lobe large, broadly ovate, slightly 
longer than gena; antennal tubercles prominent, subapproximate 
at base, broadly divergent apically, armed with a short tooth. 
Pronotum moderately elongate in male, less strongly so in 
female; sides not constricted medially; sides unarmed; disk 
feebly transversely rugose medially. Scutellum as wide as long. 
Elytra wider at base than pronotum, male attenuate apically, 
female slightly expanded behind middle; apices separately 
rounded; base with a series of granules along apex of a low 
crest, rest of disk more or less seriately punctate. Prosternum 
simple; mesosternum with a large, right angular tubercle. Legs 
elongate, especially the forelegs, middle ones shortest. Antennae 
nearly twice as long as body in male, slightly longer than body 
in female; scape attaining pronotal apex, robust, clavate, rather 
finely punctate above; third segment subequal in length to 
fourth, apices of both segments somewhat dilated, heavily tufted 
at apices; tufted also (in lesser degrees) on apices of fifth, 
eighth, ninth, and tenth. 

Genotype .—Gnoma (?) plumigera Westwood, by original de¬ 
signation. 

The tufted antennce and unarmed pronotum will distinguish 
this genus. 

1. PSECTROCERA PLUMIGERA Weft wood Plate S, Of. It. 

Gnomat plumigera Westwood, Cab. Orient. Ent. (1848) 11, pi. 5, fig. 3. 

P&eetrocera plumosa Pascoe, Trans. Ent. Soc. Lond. 8 8 (1866) 
811; Heyme-Taschenberg, Exot. K&fer (1904) 242, pi. 36 , fig . 2, 
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Male. —Elongate, rather slender, dark reddish-brown to pi- 
ceous, dark brown pubescent. Head with five, narrow, pale to 
deep fulvous vitt®, one medially, very.narrow, one on either 
side of middle, and one behind lower lobe of eye; front margined 
laterally, and variegate medially with same pubescence. Prono- 
tum with nine vitt®, one medially, white or yellowish-white, one 
on either side of middle, one laterally and two above procoxe, 
the rest of these all pale to deep fulvous. ♦ Scutellum densely 
white or yellowish-white tomentose. Elytra with a broad, com¬ 
mon, white or yellowish-white sutural vitta to basal third, which 
becomes narrower and oblique, then curves to suture behind 
middle and continues to apex where it is more or less broken 
and irregular; each disk with several, indistinct, pale to deep 
fulvous vitt® wmch are somewhat irregular and sometimes con¬ 
nected. Beneath reddish-brown to piceous, brownish-ochraceous 
pubescent, laterally narrowly vittate with yellowish-white pubes¬ 
cence; a small, narrower vitta on metasternum laterally. Legs 
and antenn® reddish-brown, yellowish-brown pubescent, seg¬ 
ments broadly pale annulate, only extreme apices darker; from 
sixth, segments entirely pale. 

Head above finely alutaceous; front with coarse, deep punc¬ 
tures at base of antennal tubercles. Pronotum slightly more 
than one and one-half times as long as wide; apical sulcus nar¬ 
row, strongly curved medially, basal one feebly curved medially; 
disk sparsely feebly rugose. Elytra strongly attenuate to apices 
which are each narrowly rounded; at base each elytron with a 
feeble, arcuate, elongate ridge studded at its apex with moderate¬ 
sized granules (these sometimes squamose), extreme base with a 
few granules, thence to middle with coarse, rather sparse punc¬ 
tures; beyond the granulate ridge is a row of deep, coarse punc¬ 
tures continued to apical quarter, remainder of apical half with 
sparse punctures somewhat sedately arranged. Mesostemum 
at base with a large, rounded tubercle, process subtruncate at 
apex. Metasternum with a longitudinal sulcus medially on 
anterior portion. Fifth sternite at apex broadly obtuse. Pro¬ 
femora narrowly rugose ventrally; protibial spur feeble, obtuse; 
protarsi dilated and fringed. Antenn® one and one-half to 
nearly twice body length; scape attaining apex of pronotum, 
very finely densely punctate, with a few larger scattered punc¬ 
tures; third segment slightly more than twice length of scape, 
heavily tufted on apical third, fourth and fifth less heavily 
tufted at apex; seventh, ninth, and tenth feebly tufted apically; 
eleventh longer than tenth, appendiculate at apex. 
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Female. —In color and markings same as male. Slightly more 
robust; pronotum feebly elongate; tubercle on mesosternum 
much smaller; profemora not rugose, protibial spur lacking; 
protibias not fringed; antennae about one and one-third times 
body length, fifth segment feebly tufted, not tufted on seventh, 
ninth, and tenth. 

Length 16.5 to 28 millimeters; width 4.6 to 7. 

Type locality: Java. 

Distribution: Java, Borneo, Sumatra, New Guinea. 

New Guinea: 3 , Astrolabe Bay {Rhode) [USNM]. 

Borneo: 2 3, no locality data [RNHL]. 9 , Balikpap, July 8 , 
1912 [RNHL]. 3, Koetec [C. Bork ] (RNHL). 

Sumatra: 3, 2 9, no locality data [RNHL]. 3, Muara, 
Kiawai, June 1945 (E . Jacobson ) [RNHL]. <5, Manna 
(M. Knappert) [RNHL]. 

Java: 7 3,2 9 , no locality data [RNHL .-9 ; MCZ-4 3 , 9 ; 
USNM-3 3 ]. 3 , 9 , Malang, 2 nd Mt. (A. Roller ) [RNML]. 
4 s,2 9, Preanger (P. F. Sijthoff ) [RNHL]. 3 3, 9 G. 
Tangkoeban Prahoe, 4,000-5,000 ft., Preanger, Jan. 10-16, 
1936 (F. C. Drescher) [LL]. 3, 9 Bandong, Preanger; 
(Sijthoff) [RNHL]. 2 3, 9 Teogoe (L. D. Pasteur) 
[RNHL]. 

Some specimens have the markings entirely white or grayish- 
white instead of fulvous. 

Genu* GNOMA Fabricius 

Grtonta Fabricius, Syst. Eleuth. 2 (1801) 315; Latreille, Regne Anim. 
Ins. 3 (1817) 314; ed. 2 5 (1829) 126; ed. Masson, Ins. 1 
(1849) 490; Serville, Enc. Meth. Ins. 10 (1825) 337; Ann. Soc. Ent. 
France 4 (1835) 71; Castelnau, Hist. Nat. Col. 2 (1840) 480; 
Blanchard, Hist. Nat. Ins. 2 (1845) 159; Voy. Pole Sud, ZooL 4 
(1853) 269; Thomson, Class. Ceramb. (1860) 104; Syst. Ceramb. 
(1864) 382; Pascoe, Trans. Ent. Soc. Lond. 8 3 (1866) 311; 
Lacordaire, Gen. Col. 9 (1869) 366; Schwarzer, Senckenbergiana 
8 (1926) 279; Breuning, Nov. Ent., Suppl. 3 2 (1945) 529. 

Moderate to large-sized beetles; elongate-oblong, cylindrical. 
Head with front transverse, feebly convex, widened below; gense 
transverse; eyes with lower lobe large, broadly ovate, slightly 
longer than gena; antennal tubercles strongly prominent, sub¬ 
approximate at base, widely divergent above, armed with a 
short obtuse tooth at apex. Pronotum very elongate in male, 
less so in female, strongly constricted medially in male, at base 
wider than at apex; sides unarmed; entire surface multicarinate, 
in female carinse often interrupted medially. Scutellum trans¬ 
verse. Elytra wider at base than pronotum, in male gradually 
attenuate posteriorly; in female slightly expanded behind mid- 
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die; apices separately narrowly rounded; behind scutellum along 
suture a broadly triangular impression; disk at base granulate; 
humeri prominent, more or less right angular, the angle simply 
rounded. Prosternum simple; mesosternum sometimes tuber- 
culate anteriorly. Legs elongate, especially the forelegs, longer 
in male, the middle ones shortest in female. Antennae one and 
one-half or more times as long as body in male, in female one 
and one-fourth to one and one-half times body length; scape 
rather short, attaining pronotal apex, clavate and cicatriced 
apically, punctate or scabrose above; third segment straight, 
elongate, longer than fourth. 

Genotype .—Cerambyx longicollis Fabricius, designated by 
Thomson, 1864. 

Key to species 

1. Elytra with a sutural vitta continuing from scutellum to 
apex; sametimes composed of minute macule or briefly 


interrupted behind middle . 2 

Elytra with sutural vitta absent or confined to basal half 

or less ... 6 

2. Elytra with sutural vitta solid . 3 

Elytra with sutural vitta composed of minute macul® *—.; 5 

3. Elytra shining black (Celebes and the Moluccas) . agroides 

Elytra covered with brown tomentum ... 4 

4. Elytra with a fine transverse line medially 

(New Guinea) . gelvinka & 

Elytra without a transverse line medially (Philippines)_ suturifera 

6. Elytra at middle with a narrow, transverse fascia of minute 

maculie (Celebes and other southern islands). pulverm 

Elytra at middle with a broad, more or less diamond-shaped, 
common macula, composed of reticular tomentum (Phil¬ 
ippines) . luzonica 

6. Elytra with a sutural vitta on basal portion .~. 7 

Elytra with sutural vitta absent. 9 

7. Elytra with a narrow, linear fascia medially; pronotal 

median vitta prominent, of equal width throughout (Phil¬ 
ippines and Borneo) .~. vittaticollw 

Elytra with median fascia not linear; pronotal median 

vitta indistinct, attenuate apically (New Guinea) . 8 

8* Elytra on apical quarter minutely irrorate with white. boisduvali $ 

Elytra at apex with a small, oblique, white macula.aj finis 9 

9. Elytra with a distinct, linear, transverse, median fascia... 10 

Elytra without a distinct, linear, transverse, median fascia... 11 

10. Elytral median fascia within a wide brown band; on apical 

and basal portions of elytra with minute ochraceous 

reticulations (Philippines) .~. jugalis 

Elytra only with a median, interrupted, white fascia, disk 

with a metalic reflex (Moluccas and New Guinea) . aonaria 9 

11. Elytra black, shining, without any markings, usually with 

a metallic reflex (Moluccas and New Guinea) . zonaria $ 
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Elytra not so.......*___ 12 

12. Elytra medially with a single, large, white macula (New 

Guinea) .«. oj finis $ 

Elytra not so... 18 

13. Elytra covered with mottled brown pubescence, without any 

pale maculations ... 14 

Elytra with pale markings . 15 

14. Mesosternal tubercle very prominent, strongly elevated, 

somewhat recurved at apex (Admiralty Island*) . uniformis $ 

Mesosternal tubercle obtuse, not very prominent (Admi¬ 
ralty Islands) . admirala $ 

15. Elytra brown pubescent, with an indistinct median pale 

fascia (Admiralty Islands) ... uniformis 9 

Elytra not so ..... 16 

16. Elytra with a broad area of dense white tomentum on 

anterior half . 17 

Elytra without an area of dense white tomentum. 18 

17. Elytra basal white area in the form of broad, common 

triangle, with its apex behind scutellum, not intermixed 

with ochraceous . gehnnka $ 

Elytra basal white area not triangular in shape, behind 
humeri and at base intermixed with ochraceous . admirala $ 

18. Elytra surface color black, the white pubescence in a form 

of a median band, widening towards suture, and an area 
on apical quarter, the band and area made up of fine 

reticulations . boisduvali $ 

Elytral surface color fuscous or brown, white or pale mark¬ 
ings otherwise . 19 

19. Front devoid of punctures except near antennal tubercles, sublaevifrovs 

Front punctate . 20 

20. Elytra sparsely sprinkled with minute whistle guttules. thomsoni 

Elytra not so.... 21 

21. Elytra with the maculation finely reticular, rather sparse, 

nearly white in color, basal granules coarse; rather squa- 
miform; mesosternum with the tubercles placed more 
cephalad; antennas in male without a hair pencil; body 

form very elongate . stictieollis 

Elytra with maculation coarse and dense, often fulvous or 
ochraceous, basal granules moderate, separated, usually 
not squamiform; body form more robust. 22 

22. Front more densely punctate; body length small, 18 to 

18 millimiters; antennas in male sparsely fringed beneath 
to fourth segment, bearing a fine hair pencil on apex of 

seventh segment . gilmouri 

Front rather sparsely punctate; body longer, 18 to 28 
millimeters; antennae in male rather densely fringed 
beneath to sixth or seventh segment, without trace of 
hair pencil . longicollis 


1. GNOMA ZONARIA Linn*. Plate H, Ufa l, 2. 

Cerambyx zonarius Linn£, Syst. Nat., ed. 18 (1758) 894. 

Gnoma zonaria LinnA Schwarser, Senckenbergiana 8 (1926) 284, 
pL 4, fig8, 20, 21; Breuning, Nov. Ent., Suppl. 3 I (1945) 582. 
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Cenmbyx giraffa Schreibers, Trans. Linn. Soc. Lond. (1801) 198, 
pi SI, fig, 8, 

Gnome antilope Boiaduval, Voy. A*trolab«, Ins. 2 (1885) 608. 

Gnoma giraffa Scheibers. Donovan, InB. Mew Holl. (1805) pi. 8, 
fig. 1; Guirin, Voy. Coquille Ins., Col. (1881) pi. 7,-fig. It; Zool. 2 
2 (1888) 185; Pascoe, Trans. Ent. Soc. Lond. 8 9 (1866) 
812; Bates, Proc. Zool. Soc. Lond. (1877) 158. 

Male. —Slender; entirely black or piceous, rather shining, 
with a greenish or purplish reflex, covered very sparsely with 
fine, brown pubescence. Scutellum densely white tomentose. 
Beneath legs and antemue with sparse, fine, gray pubescence, 
which is somewhat denser on tibiae. 

Head above minutely alutaceous, with coarse, deep punctures 
which are well separated; front as above but the coarse punc¬ 
tures denser on antennal tubercles, forming rugosities. Pro- 
notum about two and one-half times as long as wide; regularly, 
transversely multicarinulate, at base a few irregular and inter¬ 
rupted at middle. Elytra with sides broadly arcuate, apices 
each rather narrowly rounded; basal quarter rugosely granulate- 
punctate, thence to middle with coarse, well-spaced punctures, 
behind middle punctures finer, obsolete apically. Mesosternum 
basally with a large, well-elevated, rounded tubercle which is 
rugose basally, disk of process more or less transversely rugose, 
apex narrowly rounded; anterior process of metasternum with 
either a triangular fovea at base or a transverse sulcus; fifth 
sternite moderately emarginate at apex. Profemora rugose 
ventrally; protibiae ventrally serrate, spur strong and acute; 
protarsi dilated and fringed. Antennae one and three-quarters to 
two times body length; scape attaining apex of pronotum, surface 
scabrose; third segment about three times length of scape, 
scabrose on basal two-thirds, fourth to ninth gradually shorter, 
tenth suddenly shorter, eleventh much longer than tenth and 
acuminate at tip; scape and third feebly fimbriate ventrally. 

Female .—Body pubescence slightly denser; pronotum with a 
narrow median vitta, sometimes much interrupted, basal and 
apical quarters of elytra with fine, sparse, white maculae, at 
middle with a narrow, transverse, white fascia with the anterior 
and posterior edgeB irregular; sometimes mesosternal side-pieces 
with a small, white macula; antennal segments from fourth 
heavily annulate on at least basal halves with gray. More 
robust; pronotum elongate; fifth sternite subtruncate apically; 
profemora not rugose, protibi® lacking spur, protarsi slightly 
dilated, not fringed; antemue one and one-third to one and one- 
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half times the length of body; third segment a little over twice 
length of scape. 

Length 15 to 33 millimeters; width 8.7 to 7. 

Type locality: “America" (zonaria ); New Guinea (antilope). 
Distribution: Moluccas, New Guinea, and Bismarck Archi¬ 
pelago. 

Ceram: 7 s , 7 9, no locality data [MCZ, RNHL, USNM, EFG]. 
6 3 , 3 5, Wahaai [MCZ, RNHL]. 10 3 , 7 5, Kairatu, 
February-March, 1892 [ANSP, USNM]. 

Amboina: 80 a, 16 5, [MCZ, RNHL, USNM]. 

Aru: 3, 2 5, [RNHL]. 

New Guinea: 5 3,4 5, no locality data [MCZ, RNHL]. 

New Britain: 2 5, no locality data [AM]. 

New Ireland: 3 [EFG]. 

la. GNOMA ZONABIA var. ALBONAR1A Breunln* 

Gnoma zonaria var. albovaria Braining, Nov. Ent., Suppl. 8 2 (1945) 
632. 

Breuning states that this form has the “elytra very densely 
varied with white on basal quarter and on apical quarter." 
Type locality: Telesca, New Britain. 

The two specimens listed above were typical zonaria in all 
respects; Breuning likewise lists zonaria from New Britain. It 
may be that this “variety” deserves full specific (or full synony¬ 
mic) status. 

2. GNOMA AF FINIS AFFINI8 Guiron. Plata 1. &V>. *, 4. 

Gnoma longicollis Olivier (non Fabilcius), Ent. 67 4 (1795) 
49, pi. 11, fig, 78; Boisduval, Voy. Astrolabe, Ins. 2 (1836) 609. 
Gnoma affinia Gu3rin, Voy. Coquille, Zool. Atlas, Ins. (1831) t. 7, 
fig. 18; Texte Zool. 2 2 (1888) 136; Boisduval, Voy. Astrolabe, 
Ins. 2 (1835) 539; Schwarzer, Senckenbergiana 8 (1926) 284, 
pL 4, figs. 84, 88; Breuning, Nov. Ent, Suppl. 3 2 (1946) 634. 
Gnoma ctenostcnnoidea Thomson, Class. Ceramby. (1860) 105; Pas- 
coe, Trans, Ent. Soc. Lond. 3 3 (1866) 318. 

Male .—Rather slender, black, pronotum sometimes piceous, 
shining, sometimes with a violet reflex. Pronotum on basal 
fifth with a short, yellowish-white vitta which is strongly nar¬ 
rowed apically. Scutellum densely white tomentose. Elytra at 
middle with a small, irregular, white macula, which is some¬ 
times broken into several small ones; at apex with a narrow, 
oblique macula of same color, variable in length and width; 
base at humerus with a small, white macula. Beneath piceous, 
thinly, finely, pale gray pubescent; mesosternal side-pieces with 
dense, white pubescence. Antennse and legs piceous, thinly, 
finely, gray pubescent. 
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Head above finely, alutaceous, with a few, coarse, rather, deep 
punctures on vertex; front same as head above but the punc¬ 
tures more numerous, more shallow and very dense on the bases 
of the antennal tubercles. Pronotum slightly more than twice 
as long as wide, regularly, transversely carinate. Elytra 
gradually attenuate to apices, which are separately, narrowly 
rounded; basal quarter densely granulate to middle punctate, 
the punctures just before middle small and scattered, beyond 
middle the punctures entirely absent. Mesosternal process with 
a strong, obtuse tubercle at base; fifth sternite at apex broadly 
retuse. Profemora strongly rugose ventrally; protibiae serrate 
ventrally, spine long and acute, feebly arcuate; protarsi dilated 
and fringed. Antennae about twice body length; scape attain¬ 
ing apex of pronotum, surface roughly scabrose; third segment 
nearly thrice length of scapd, roughly rugose on basal half, more 
finely so and densely, finely punctuate on apical half; fourth 
slightly longer than fifth; eleventh longer than tenth, acuminate 
at tip. 

Female. —Dark, brown pubescent with a stronger violet reflex; 
head above with an indistinct, irregular, ochraceous vitta on 
either side of middle, front laterally and with a few macul* 
on middle and eyes margined with same color; pronotum with 
five whitish vitt*, one at middle, one laterally, one above pro¬ 
cox*, the latter tinged with ochraceous at base; scutellum pale 
tawny or yellowish-white; elytra with a short, whitish, sutural 
vitta (narrower at base), which joins a triangular fascia at 
middle, the fascia much broken and irregular, sometimes only 
a single, small triangle of whitish pubescence remaining, later¬ 
ally with minute, white maculse irregularly placed, at apex with 
a few more minute, whitish macul* besides the oblique one; 
the maculation on sterna ochraceous as well as tnat laterally 
on stemites; antenn* broadly annulate with gray; femora and 
tibiae dorsally tinged with ochraceous. More robust; pronotum 
slightly longer than wide, carin* rather regular; elytra slightly 
widened behind middle; mesosternal tubercle less strongly pro¬ 
duced ; fifth sternite broadly emarginate at apex. 

Length 14.8 to 26 millimeters; width 2.7 to 6.7. 

Type locality: New Guinea. 

Distribution: Dutch New Guinea. 

Dutch New Guinea: 6 $, 2 9, no locality data [ANSP, AMNH, 
. RNHL, MCZ]. Bi, 69 , Fakfak [EFG, RNHL]. 8 3, 
9 , Manokwari [MCZ]. 7 3,7 9, Andai [USNM, EFG, 
RNHL], 8 3, 2 9 , Aiman, October. 11, 1933 [LL]. 3 , 
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Wandsei [EFG]. 2 s , 9, Women, September 15, 1989 
[LL]. $, Fakar (Frufustorfer) [USNM]. $, Doreh 1875 

[USNM]. $, Geelwink Baai [RNHL]. *, 9 , Mar Vil¬ 
lage, West Vogel kop, November-December (Mallory) 
[AMNH]. 2 3, Arfak Mountains [EFG]. 5 l, 9, 
Sekroe [RHNL]. Salwatti Island: 7 5, 69, no locality 
data [RNHL]. Waigeu: 3, no locality data [MCZ]. 
Misool: 2 S, no locality data [MCZ, RNHL]. 

3. GNOMA JlfflNB BLANCHARDI Breunin* Plate 1, flfl. 8, «. 

Gnoma albotessellata Schwarier [non Boiadnval], Senckeitbergiana, 
8 (1926) 286, pi. K, figs. *8, *»• 

Gnoma blatnehardi Breuning, Nov. Ent., Suppl. 8 2 (1946) 282. 
Male. —Differs from Hie nymotypic form in having a rather 
dense, dark brown pubescence above, the median macula of the 
elytra much larger and with a more pronounced metallic reflex; 
the elytra are also coarsely punctate to middle. In the female 
there is a rather distinct, narrow, short, white vitta from 
humerus, and the median fascia is more solidly white tomentose, 
less broken into finer maculse. 

Length 9.5 to 23 millimeters; width 3.5 to 6. 

Distribution: Eastern New Guinea. 

New Guinea: 11 3, no locality data [AM, AMNH, MCZ, 
USNM]. 3, Bolan Gbg. [MCZ]. 3, Roon [ANSP]. 
9, Andai [RNHL]. 2 3, 3 9, Owgarra, (Made) 

[EFG]. 2 2,2 9, Rossel Island [EFG]. 

Papua: 7 3, 6 9, Milne Bay [ANSP, USNM, MCZ, EFG. 
AM, AMNH]. 8 3,2 9, Palmer River, June 7-14, 1986 
[AMNH]. 3, 9, Fly River, 5 m. below Palmer River, 
May 23-31, 1936 [AMNH]. 2 3 , 9 , Aitape, December 
1944, (Enns) [LL]. 9, Samasi, July 10, 1989 (Wind) 
[LL]. 3, Iglubirei, 1890 [USNM]. 3, 6 9, Yule Is¬ 
land [USNM, AM, ANSP]. 3, Aligaba Creek [USNM]. 
Dutch New Guinea: 3, Upper Setekwa River, Snow 
Mountains, 2,000-8,000 ft. [EFG]. 3, Aiman, October 11, 
1939 [LL]. 

New Ireland: 3, Tanga 1933, (Bell) [AM]. 

Aru Island: 8 3, 17 9, no locality data [BMNH, USNM, AMNH, 
ANSP, MCZ, RNHL]. 

The specimens from the Rossel Islands have the punctures 
on the basal half of the elytra slightly finer than those of the 
others included here, but since the difference is so slight it was 
thought best not to separate them. The males of this subspecies 
may have the dark brown body tomentum nearly entirely 
lacking, and be shining as in the nymotype. 



Dillon tm& Dillon: The LamHne Tribe Gnamini 81 


4 . mmuk avrmui w w w 

Qnoma australis Schwarser, Sanokenbergiana 8 (1926) 286. pi- 
A, figs. *6, 17 ; Breuning, Nov. Ent., Suppl. 3 t (1945) 584. 

“Piceous, shining; front and vertex with a fine median line, 
finely punctate; antennal tubercles shining and more densely 
punctate. Antennae in 6 more than twice length of body, in 
9 about one and one-half times as long. Scutellum somewhat 
broader than long, entirely rounded, densely white tomentose. 
In s pronotum 10 mm. long, elytra 13, in 9 *7 mm. and elytra 
15, hence the 9 appears relatively broader than s, in both 
sexes the greatest narrowing is behind the middle. Elytra 
in s only moderately narrowed posteriorly, in 9 parallel to 
behind middle; basal quarter granulate, thence to dorsal macula 
punctate, thence very finely bo to apex. Vittse lacking in both 
sexes, only at base of pronotum is a fteti-formed stripe; between 
shoulder and scutellum at base of elytra in 6 a spot, in middle 
of each elytra one, or sometimes several, spots, which in * are 
small, in 9 larger, before each apex an oblique, elongate spot, 
and at apex several (in 9 more) flecks; in 9 anteriafiy near 
and on the suture there are several spots. Beneath and legs 
shining (the latter finely dusted), covered with scattered gran¬ 
ules. Mesepisternum densely white tomentose, in 9 are several 
spots on sides of sternites. 

“Length $ 25 mm.; 2 23 mm. 

“Patria: Coen district, Cape York. 

“Type: e , as well as 1 a and 2 2 in Museum at Dahlem. 

Paratypes: 9 in Senckenberg Mus., 1 s in my coll.“ 

The above is a translation of the original description. 

s. ONOMA AGKOIDES Thonuon Plate I, Aft. t, I. 

Qnoma agrmdes Thomson, Classif. Ceramb. (1860) 106; Pascoe 
Trans. Ent. Soc. Lond. 8 3 (1866) 812; Schwaraar, Sendc- 
enbergiana 8 (1926) 284, pt 4, fig$. 19, 19; Braining, Nov. 
Ent. SuppL 8 2 (1945) 532. 

Gnoina alboteesellata Blanchard. Voy. Pole Sud., Zool. 4 (1858) 297, 
pL It, fig. 3. [New synonymy]. 

Gnvma aIbovittata Thomson, Classif. Ceramb. (1860) 107. [9] 

Qnoma. propinqua Pascoe, Trans. Ent Soc. Lond. 8 8 (1866) 
818. 

Gnotna peeudoeutuntlia Schwarier, Senckenbergiana 8 (1926) 286, 
pl 4. fia»- is, 17. [New synonymy]. 

Male. —Rather robust; piceous or black, shining often re¬ 
flexed with bluish, violet, or greenish, especially on legs and 
antenme; sparsely covered with fuscous pubescence. Pronotum 
with a white tomentose vitta medially, often confined to basal 
portion. Scutellum entirely white tomentose. Elytra with a 
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sutural white or fulvescent vitta, having entire or irregular 
margins, running from scutellum to apex; at middle of base 
each side a short, dark fulvous, arcuate vitta, extending nearly 
to humerus; often sprinkled with fine, white macule, especially 
on side of disk and on apex, at middle frequently condensed 
to form a fine, transverse fascia, on densely maculate examples 
there is a vague dark band behind this fascia. Body beneath 
and legs more densely black or fuscous pubescent, maculate 
with white on side-pieces of mesosternum, on sides of metas¬ 
ternum, on metacoxse, and on apex of first three stemites later¬ 
ally. Antennae sparsely hoary pubescent, more densely so on 
bases of third to fifth segments. 

Head nearly impunctate except on antennal tubercles. Pro- 
notum more than twice as long as wide at base; entire disk 
densely, rather coarsely multicarinate. Elytra arcuately at¬ 
tenuate to apices, which are separately broadly rounded; disk 
moderately coarsely, rather densely granulate-punctate on basal 
quarter, thence simply punctate to apex, the punctures grad¬ 
ually becoming minute, posteriorly. Mesosternum with a dis¬ 
tinct tubercle anteriorly; fifth sternite boardly truncate at apex. 
Protibial spur long and acute; metafemora distinctly surpas¬ 
sing elytral apex. Antennae two and one-quarters times as long 
as body, not fimbriate beneath; scape attaining pronotal apex, 
coarsely densely rugose and punctate above; third segment 
about three times as long as first, rugose above; fourth to 
seventh subequal, from eight distinctly shorter, the seventh 
without a hair-pencil. 

Female .—Like male, but more robust and much more heavily 
white-maculate. Head white-maculate above. Pronatum with 
vitta more distinct, in part double; disk often with reticular 
hoary markings. Elytra with sutural vitta largely fulvescent, 
broadly constricted behind middle; at middle a white marking 
which varies from a mere transverse line or narrow band to 
a broad area occupying nearly the entire anterior half , of the 
elytra; at apical third often a less distinct fascia, leaving a 
broad black band between it and the median marking; apical 
third sprinkled with white to a varying degree. Body beneath 
maculate with dull fulvous instead of white. Pronotum very 
slightly longer than wide. Elytra less attenuate. Protibial 
spur reduced. Fifth sternite longer than third and fourth 
sternites together, rather narrowly emarginate at apex. Anten¬ 
nae one-third longer than body. 

Length 16 to 34 millimeters; width 4 to 8. 
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Type locality: Batchian {agroidea and albovittata) ; Makian 
{propinqua) ; Magendouw, North Celebes (pseudosutura- 
lia ); Amboina (aIboteaaellata ). 

Distribution: Moluccas, Celebes, and surrounding islands. 
Celebes: 6 $ , no locality data [AMNH, RNHL], 2 $ , Totok 
[EFG]. a, Magendouw [MCZ]. 3 , Toli-Toli [USNM]. 
Moluccas: 16 3, 12 9, Ternate [USNM, EFG, ANSP, MCZ 
RNHL]. 17 3, 18 9, Halmahera [USNM, MCZ, ANSP, 
EFG]. 23 3, 19 $ , Morotai [AMNH]. ‘ 19 3 ,16 9 , Bat- 
jan [USNM, ANSP, MCZ, RNHL, EFG]. 9, Ceram 
[MCZ]. 9, Uliasser Isl., Saparua Isl. [ANSP]. 

Gebeh: 8 3,2 9 [MCZ, RNHL]. 

Key Isl.: 3 [ANSP]. 

Salawati Isl.: 3 [RNHL]. 

Waigeu Isl.: 3 [RNHL]. 

Sangir Isl.: 2 3, Taruna, Great Sangir [EFG]. 

? Sumatra: 9 [RNHL]. 

? Philippines: 9, Palawan [ANSP]. 

Blanchard’s description of albote88ellata can only apply to the 
female of agroides ; it is not a New Guinean species as indicated 
by Schwarzer. 

C. GNOMA ADMKALA ADMIRALA Dillon and Dillon, wp. nov. Plate 1, figs. 9, It. 

Male. —Rather slender; black. Head and pronotum very 
sparsely, finely brown pubescent, elytra finely, rather densely 
brown pubescent, the pubescence on apical half paler and more 
or less reticulate or mottled (caused in part by punctation); 
a small macula on humerus pale ochraceous. Scutellum densely 
white or pale yellowish-white pubescent. Beneath black, thinly, 
finely, gray pubescent, mesostemal sidepieces densely yellowish- 
white pubescent, as are the edges of the metacoxae. Antennae 
and legs black, thinly, finely, gray pubescent. 

Head above finely alutaceous, vertex with a few coarse, shal¬ 
low punctures; front with same sculpture as head but punctures 
at base of antennal tubercles deeper, more numerous. Pronotum 
at least two times as long as wide, rather regularly, transversely 
multicarinate; basal and apical sulci feeble. Elytra attenuate 
gradually to apices which are each narrowly rounded; disk with 
basal fifth rugosely granulate-punctate, thence to middle coarsely 
punctate, from middle to apex punctures much finer. Mesos- 
temum at base with a small, obtuse tubercle, process narrowly 
rounded and with surface transversely rugose. Fifth sternite 
broadly rounded or feebly retuse. Profemora coarsely rugose 
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ventrally; protibiae coarsely serrate ventrally, spur strong, acute 
apically; protarsi strongly dilate and fringed. Antennae more 
than twice body length; scape attaining apex of pronotum, sur¬ 
face moderately scabrose; third segment from two to nearly 
three times length of scape, scabrose on basal two-thirds, 
coarsely, shallowly punctate on remaining portion; eleventh 
distinctly longer than tenth; "seventh segment not pencilled. 

Female .—Pronotum with five indistinct vittae of thin whitish 
pubescence, one medially, one laterally, and one above procoxse; 
basal half of elytra and apical quarter, white reticulate, less 
dense near base, leaving a broad brown fascia behind ^niddle; 
beneath each sternite except fifth apically narrowly margined 
with white; femora with brownish pubescence dorsally. More 
robust, pronotum slightly elongate; the carinules of disk near 
apex tending to be arcuate medially; basal and apical sulci 
distinct; fifth sternite feebly emarginate apically*, profemora 
obsoletely rugose ventrally; protibi® obsoletely*setrate ven¬ 
trally, protarsi somewhat dilate, not heavily fringed; protibial 
spur obsolete; antenn® one and one-half times body length, 
segments less elongate, gray annulate basally. 

Length 17 to 29.5 millimeters; width 4.5 to 8. 

Holotype: Male, Admiralty Island, October 15, 1944, (P. T. 
Riherd ) [USNM]. 

Allotype: Female, topotypic [USNM]. 

Paratypes: Male, topotypic. Male; Manus, Admiralty Is¬ 
land, November 1, 1944, (Emil Boger) [both USNM]. 

T. ONOMA ADMIRALA PALLIDA Dillon and Dillon mbap. nov. Plate 1, flg»- 11, It. 

From the typical form, the male differs in having a much 
paler pubescence on the elytra, more nearly a uniform ochra- 
ceous, and much less reticulate in its pattern. In the female 
the differences are much more marked: the pubescence on the 
head and pronotum is much denser; the elytral basal half entirely 
densely white pubescent and much less reticulate; the apical 
quarter has more numerous and finer reticulations and the 
brown fascia narrower. 

Type locality: Los Negros, Admiralty Islands. 

Holotype and allotype in U. S. National Museum. 

The holotype male and allotype female were captured by P. T. 
Riherd at the type locality on January 12, 1945. 

8. GNOMA UNIFORMIS Dillon and DIUon, ip. nov. Flat* 1, figs. 13, 14. 

Resembles admirala very closely, but the humeral macula more 
distinct; the female with only a trace of a median pale fascia; 
the mesosternal tubercle very prominent, strongly elevated and 
somewhat recurved at tip. 



Dillon and Dillon: The Lamiine Tribe Gnomini 


85 


79 ,1 

Male. —Rather slender, black; head and pronotum with ex¬ 
tremely sparse, very short, fine gray pubescence; scutellum 
densely yellowish-white pubescent; elytra with dense, fuscous 
mid deep ochraceous mottled pubescence, the latter pubescence 
much heavier on apical half; humeri with a bright ochraceous 
macula. Beneath black, very thinly, finely, gjjfy pubescent; 
mesosternal sidepieces densely yellowish-white pubescent; meta- 
coxae and lateral apical margins of sternites narrowly ochraceous 
pubescent. Legs and antennae black, thinly, finely, gray pubes¬ 
cent. 

Head above minutely alutaceous, vertex with scattered, shal¬ 
low punctures; front with scattered, coarse punctures, much 
denser on bases of antennal tubercles. Pronotum more than 
twice as long as wide; disk regularly, transversely multi-cari- 
nulate. Elytra strongly attenuate to apices which are each nar¬ 
rowly rounded; disk on basal sixth with coarse, closely set gra¬ 
nules, thence to basal half with coarse punctures, the punctures 
continued to apex but gradually finer. Mesosternum at base 
with a strong tubercle which is somewhat recurved at Up. 
Fifth sternite at apex broadly retuse. Profemora coarsely 
rugose ventrally; protibie serrate ventrally and spur strongly 
produced; protarsi strongly dilated and fringed. Antennae 
twice body length; scape attaining apex of pronotum, surface 
scabrose; third feebly rugose, nearly three times length of 
scape; eleventh elongate, accuminate at apex. 

Female .—With slightly heavier more ochraceous pubescence 
on head and pronotum; elytra at middle with a trace of a narrow, 
median, fulvous fascia and a few very small maculae scattered 
over apical half; mesosternal sidepieces ochraceous pubescent. 
More robust; pronotum feebly transverse; fifth sternite broadly 
emarginate; (antennae lacking from fifth); profemora not rugose 
ventrally; protibiae not serrate and protibial spur obsolete; pro¬ 
tarsi feebly dilated. 

Length 18.5 to 24.5 millimeters; width 5.5 to 6.5. 

Type locality: Los Negros, Admiralty Islands. 

Holotype and allotype in U. S. National Museum. 

The holotype female and the allotype male were captured 
at the type locality on January 12 and February 4, 1945, 
respectively, by Mr. Riherd. 

a GNOMA GEELVINKA Dillon and Dillon, ip. nov. Plate 1, Acs. 13, 16. 

Very closely allied to agroides but constantly distinct in male 
having the sutural Btripe of elytra narrower, very fine behind 
middle, a distinct, interrupted, transverse line at middle of ely¬ 
tra, and pronotum without trace of the median vitta. In female 
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the sutural line is merged with the anterior patch of white 
pubescence, and behind middle is very narrow, failing to re¬ 
expand after the post-median black fascia, and the pronotal 
median vittse is fulvescent, not whitish and there are fulvous 
lateral vittse present. Elytra less densely granulate in both 
sexes. 

Male .—Rather slender; black, sparsely covered with fuscous 
pubescence. Head and pronotum immaculate. Scutellum 
largely white or fulvous pubescent. Elytra with a fine, white 
or fulvous, sutural stripe, becoming sub-linear behind middle, 
very feebly reSxpanded before apex; each near middle of base 
with an irregular, fulvous macula; at middle an irregular, broad, 
white line or narrow fascia, sometimes interrupted, attaining 
sutural stripe and lateral margin; before apex with a large 
number of minute, well separated, white maculse. Beneath 
as in agroides but markings fulvous-white instead of white. 
Legs and antennte black, sparsely grayish pubescent. 

Head nearly impunctate except on antennal tubercles. Pro¬ 
notum more than twice as long as broad at base; entire disk 
densely, rather coarsely multicarinate. Elytra arcuately at¬ 
tenuate to apices, which are separately rounded; disk rather 
finely and sparsely granulate-punctate on basal quarter, thence 
simply punctate to apex, the punctures gradually becoming mi¬ 
nute apically. Mesosternum with a prominent tubercle an¬ 
teriorly; fifth sternite feebly emarginate at apex. Protibial 
spur rather long and acute; metafemora distinctly surpass¬ 
ing elytral apex. Antennse twice length of body, not fimbriate 
beneath; scape attaining pronotal apex, coarsely, densely rugose 
and punctate above; third segment three times as long as first, 
slightly rugose on basal portion; fourth to seventh gradually 
shorter, from eighth suddenly shortened, the seventh without 
a hair pencil. 

Female .—Like male but more robust; pronotum with a ful¬ 
vescent double vitta at middle and a dark fulvous vitta each 
side; elytra with a common, triangular, white area occupying 
much of basal half; its posterior margin straight (not arcuate 
as in similarly-marked specimens of agroides, 9), a fulvescent 
sutural line thence to apex, not widened apically as in agroidea, 
on apical quarter a patch of vermicular, white maculse, leav¬ 
ing a broad, black band free of maculse behind middle. Be¬ 
neath black, heavily fulvous pubescent, especially on pronotum, 
which is nearly entirely covered, mesosternum and its side- 
pieces, the sides of metasternum and the metepistemum, and 
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the metacoxse; on the abdomen are small macule on the apex of 
each sternite laterally. Elytra less attenuate. Protibial spur 
reduced. Fifth sternite longer than third and fourth together, 
at apex truncate. Antennse one-third longer than body. 

Length 20 to 24 millimeters; width 5 to 6.5. 

Type locality: Jobie Island, Geelvink Bay, New Guinea. 

Holotype and allotype: Academy of Natural Sciences, Phil¬ 
adelphia ; No. 8260. 

Paratype in Naturhistoriska Riksmuseum, Stockholm. 

10. ONOMA BOISDUVALI PlavtMIMkov. Plate 1, Ufa. IT, 10. 

Gnoma girraffa Boiaduval [non Schreibers], Voy. Astrolabe, Ins. 2 
(1835) 508; Schwarzer, Senckenbergiana 8 (1926) 284, pi. 

4, figs. St, es. 

Gnoma boisduvali Plavilstihikov Koleop. Rond 1? (1931) 198; 
Breuning, Nov. Ent., Suppl. 3 2 (1945) 533. 

Male .—Rather slender; piceous to dark reddish-brown, elytra 
usually darker, sometimes black; head and elytra with rather 
dense, dark brown pubescence. Front varied with pale gray or 
pale tawny pubescence. Pronotum medially at base with a 
short, indistinct, whitish vitta, which tapers apically. Scutel- 
lum densely white tomentose. Elytra on basal half and apical 
quarter reticulately maculate with thin, white pubescence, den¬ 
ser on apex, medially a common area of reticulate maculse which 
is more or less diamond-shaped, the anterior angle at suture 
elongate and forming an irregular sutural vitta to scutellum; 
each humerus with a densely tomentose, white macula. 
Beneath piceous or dark reddish-brown, covered with very 
sparse, fine, grap pubescence; mesosternal sidepieces densely 
white maculate. Legs and antennse piceous, with thin, fine, pale 
gray pubescence. 

Head above and front finely alutaceous; the front with scat¬ 
tered, large, shallow punctures which are denser above and on 
antennal tubercles. Pronotum more than twice as long as wide, 
disk regularly, transversely carinate. Elytra gradually atte¬ 
nuate to apices which are separately narrowly rounded; basal 
quarter moderately densely granulate; thence to middle coarsely 
but not densely punctate, to apex more finely and less densely 
punctate. Mesosternum anteriorly with a broad obtuse tubercle, 
apex narrowly rounded; fifth sternite broadly, feebly obcor- 
date at apex. Profemora and protibise rugose ventrally, proti¬ 
bial spur strong, protarsi dilated and fringed. Antennse nearly 
twice body length; scape reaching to slightly beyond apex of 
pronotum, surface scabrose; third segment, nearly three times 
length of scape, scabrose on basal two-thirds; fourth and fifth 
subequal in length. 
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Female. —The body pubescence somewhat paler and more 
dense; head usually with two ochraceous vitta above joined 
basally, front densely blotched with orchraceous. Pronotum 
with median vitta more distinct and usually attaining the apex. 
Scutellum and basal macula near humeri, ochraceous or whitish; 
the diamond-shaped macula is more heavily pubescent (this 
varies from same size as in male to a much larger one). More 
robust; pronotum only about one-third longer than wide, the 
cariiue sometimes very irregular; elytra widened behind middle; 
mesosternal tubercle less strongly produced; fifth sternite emar- 
ginate at apex; the protibial spur feeble; profemora and proti- 
bise not rugose. 

Length 11 to 24 millimeters; width 3.3 to 5.6. 

Type locality: New Guinea. 

Distribution: New Guinea. 

New Guinea: 11 3, 10 9, no locality data [RNS, USNM, RNHL, 
AMNH, MCZ]. 5 3, 10 9 , Oro Bay, Jan. 1944 (J. R. Hei¬ 
fer) [LL]. 18 3, 20 9, Hollandia [LL, USNM]. 4 3,69, 
Aitape, Papua [LL]. 9, Cromwell Range [LL]. 23, 9, 

Sattelberg [MCZ, USNM]. 23, 3 9, Astrolabe Bay 
[ANSP]. 73, 59, Stephansort, Astrolabe Bay, [ANSP, 
RNS]. 3, Nadzat Markham, R. Val. [USNM]. 3 3,29, 
Toem [USNM]. 2 3,29, Finchhaven [USNM]. 43,9. 
Monumbo [RNHL]. 9, Alexishalen [RNHL]. 43, 29, 
Lae, December 1944 to January 1945 (J. G. Brooks) [A.M.]. 
10 3, 6 9, Mt. Lamington Dist, August 1929 (C. T. McNa¬ 
mara) [A.M.]. 3, Aitape, February 1936 ( A . J. Marshall) 

[A.M.]. 

11. GNOMA LONGICOLUS LONGICOLUS Fabrlehu. Plato 2, O*. u. 

Cerambyx longicollis Fabricius, Mant. Ins. 1 (1787) 185. 

Gnoma longicollis Fabricius. Fabricius, Syst. Eleuth 2 (1801) 815; 
Gmelin, in Linn6, Syst Nat ed. 18, I, 4 (1790) 1828; Castelnau, 
Hist. Nat. Col. 2 (1840) 481; Schwarzer, Senckerbergia na 

8 (1926) 280, pi. U> figs. 1, 2; Breuning, Nov. Ent, Suppl. 8 
2 (1945) 530. 

Gnoma confusa Thomson, Syst. Ceramb. (1865) 555. [New syno¬ 
nymy]. 

Gnoma lonpitarmw Pascoe, Trans, Ent. Soc. Lond. 8 3 (1866) 814. 
814a 

Very close to sticticoUis Thomson, but differs from it in having 
the pubescent maculae of the elytra and the scutellum bright or 
deep fulvous instead of whitish; the granulation on elytra finer 
and not caulescent; the transverse ruga of pronotum more dis¬ 
tinct; metasternum with a prominent tubercle medially and an¬ 
tenna not annulate. 
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Mato.—Slender; entirely dark reddish-brown to fuscous, 
covered with dark brown pubescence. Head above fulvous- 
brown to fulvous pubescent, often brighter near eyes; front 
brown, margined with bright fulvous. Pronotum usually with¬ 
out trace of a median vitta but sometimes one is indicated by an 
indistinct concentration of paler brown pubescence. Scutellum 
deep fulvous pubescent. Elytra with deep or bright fulvous 
pubescent maculae, usually reticulating, sparse or nearly wanting 
on basal half, forming an indistinct band at middle, and covering 
the apical third almost entirely and there sometimes forming an 
oblique, ovate vitta before apex. Body beneath ashy-gray 
pubescent, with bright yellow vittse or bands on meso- and metas- 
ternal sidepieces, on metosternum laterally, and on sides of apical 
margins of the abdominal stemites. Legs and antenme ashy- 
gray pubescent. 

Head above finely punctate between eyes; front rather 
sparsely, moderately finely punctate, especially between eyes. 
Pronotum nearly two and one-half times as long as broad at 
base; disk regularly transversely multicarinate; transverse 
sulci obsolete. Elytra tapering apically, apices separately, 
rather narrowly rounded; disk on basal quarter rather finely, 
not densely granulate, the granules displaced by punctures which 
gradually diminish in size to apex. Mesosternum with a prom¬ 
inent tubercle medially; fifth sternite not quite as long as third 
and fourth together, apically emarginate. Protibiae with spur 
distinct but small; metafemora surpassing elytral apex. An¬ 
tennae more than twice as long as body, beneath sparsely fim¬ 
briate on third to sixth segments; scape attaining apex of 
pronotum, rather coarsely rugosely punctate; third segment 
nearly four times as long as scape; fourth to seventh segments 
gradually shorter, the rest much shorter; without trace of a 
hair pencil. 

Female .—Like male, but more robust; pronotum one and two- 
thirds as long as wide; elytra slightly widened to behind middle; 
protibial spur reduced; fifth sternite longer than third and 
fourth together, apex refuse; legs shorter; antennse one and 
one-half times as long as body. 

Length IS to 28 millimeters; width 2.5 to 6. 

Type locality: East Indies ( longicottis ); Singapore, Sarawak 
Oongitarsus ); Borneo ( confusa) 

Distribution: Borneo 

Borneo: 2 3,2 9, no locality data [MCZ, RNHL]. 8 3,6 9, 
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Pontanak [RNHL]. 4s, 4?, Brunei [USNM; ANSP]. 
89, Sandakan [USNM]. s, Mt. Liang [RNHL]. 8 8, 
8 9, Baram, Sarawak [MCZ]. 4s, 89 , Mahakkam [RN¬ 
HL]. 

12. GNOMA LONGICOLLIS DI8PEKM Fucoe. Plat* 2, Ilf. M. 

Gnoma disperse! Pascoe, Proc. ZooL Soc. Lond. May (1866) 252; Trans. 
Ent. Soc. Lond. 3 3 Sept. (1866 ) 314. 

Differs from the typical form from Borneo in the following 
details: Head above with fulvous pubescence only between eyes; 
pronotum more densely pubescent; elytra with a considerable 
amount of fulvous pubescence on humeri and maculation over 
rest of disk denser, especially on basal half. 

Length 20 to 22 millimeters; width 4 to 6. 

Type locality: Penang [?]. 

Distribution: Malay Peninsula. 

Malay States: s, Malacca [MCZ]. s, Perak [ANSP]. 

13. GNOMA LONGICOLLIS SUMATBENSIS Dillon and Dillon, mb«p. nov. Plate 1, 

Of. 15. 

Similar to l. disperse but head usually ochraceous pubescent 
above; pronotum usually with a vague vitta medially; elytra 
with maculation usually paler and considerably denser; and 
maculation of undersurface dull in color or obscure. Front 
very finely sparsely punctate. 

Length 16 to 23 millimeters; width 4 to 6.6. 

Type locality: Tandjong, Morawa, Serdang. Sumatra. 

Type allotype and paratypes in Rijksmuseum van Natuurlijke 
Histoire, Leiden. 

Described from fifteen specimens from Sumatra; the type 
male; female allotype from Sipirok; three males and two 
females from Manna; male from Tapanoeli; two male and 
two female paratypes from Sumatra; male paratype from Oer- 
bosch in the Leiden Museum; male paratype from Mt. Soom, 
Tanggamoos, in Lionel Lacey collection; and a female paratype 
from Lompong in the Academy of Natural Sciences, Philadel¬ 
phia. 

14. GNOMA LONGICOLLIS CASNONIOIDES Thomson. 

Gnoma casnoniotdes Thoms. Classif. Ceramb. (1860) 106. 

“Blackish, obsoletely variegate, beneath laterally obsoletely 
yellow maculate; scutellum yellow. Head obsoletely punctate; 
scape granulate, rest smooth. Prothorax elongate, narrow, in 
middle constricted, broader behind; transversely, strongly, and 
closely sulcate. Scutellum smooth. Elytra elongate, much 
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broader than prothorax and about two times longer than it, 
anteriorly tuberculate, then strongly and closely punctate; api- 
cally smooth, rounded. Body beneath smooth. Legs elongate, 
here and there coarsely punctate. Length 18 millimeters; width 
5. India. 

“Close to G. longicollis and G. sticticoUis but differs in pro¬ 
thorax less elongate, eiytral sculpturing stronger and more 
concealed, and legs here and there coarsely punctate.” (Trans¬ 
lation of the original description). 

IS. GNOMA GILMOURI Dillon and Dillon, sp. nov. Mate *, flg. 11 . 

This form is remarkably close in appearance to G. longicollis 
dispersa (likewise from the Malay Peninsula) but is at once 
distinct in having a hair pencil on the seventh antennal segment 
in the male. Other differences are found in the front being 
more densely, uniformly punctate; elytra with a distinct, oblique, 
dark fascia behind middle; the smaller body size; the presence 
of yellow pubescence on pro- and mesostemum and on the 
procoxse; the shorter antennse, and the antennal scape more 
rugosely punctate. 

Male. —Slender; piceous antennse, legs, and elytra slightly 
paler; fuscous pubescent. Head above ashy pubescent, mottled 
with drak brown, ochraceous between eyes and antennse; front 
dark brown, margined with fulvous. Pronotum without trace 
of a median vitta. Scutellum ochraceous. Elytra on apical 
half densely mottled with fulvous, except for a distinct oblique 
fascia at apical third which is usually almost entirely devoid 
of maculse, basal half sparsely maculate but a little more densely 
so around humeri. Body beneath, legs, and antennse ashy-gray 
pubescent; with bright yellow, linear markings on metasternum 
laterally, and on side-pieces of meso- and metasternum, and on 
abdominal sternites; mesosternum and prosternum bright yellow 
pubescent especially medially. 

Head above finely, sparsely punctate between eyes; front 
moderately finely, rather densely, uniformly punctate. Prono¬ 
tum twice as long as wide; disk regularly, transversely mul- 
ticarinate, carinse often interrupted at middle; apical transverse 
sulcus obsolete, basal one fine. Elytra slightly attenuate apically, 
apices separately rounded; disk on basal quarter finely, not 
densely granulate, thence punctate, the punctures finer towards 
apex. Mesosternum with a feeble tubercle medially; fifth ster- 
nite shorter than third and fourth together, apex emarginate. 
Protibial spur subobsolete; metafemora attaining eiytral apex. 
Antennse one and one-half times as long as body, scarcely fringed 
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beneath on third to sixth segments; scape attaining pronotal 
apex, coarsely, rugosely punctate; third segment nearly four 
times as long as scape; fourth to seventh gradually shorter, the 
rest much shortened; seventh segment with a recurved hair 
pencil at apex. 

Female .—Like male, but more robust; pronotum less elongate; 
elytra often wider behind middle; protibial spur wanting; fifth 
stemite apically retuse; legs shorter; and antennae only one- 
third longer than body. 

Length 13 to 18 millimeters; width 3 to 4.5. 

Type locality: Perak. 

Holotype, allotype, and paratype in collection of E. F. Gilmour. 

The type male and allotype female are from the type locality; 
the male and seven female paratypes are from Res. Benkoelen, 
Marang. 

16. GNOMA STJCTICOLLIS Thomson. Plate 2, Kg. 16. 

Gnoma eticticollis Thomson, Arch. Ent. 1 (1857) 297. 

Gnoma subfasciata Thomson, Syst. Ceramb. (1865) 555; Schwarzcr, 
Senckenbergiana 8 (1926) 280, pi. 4, figs- 3, 4. 

Gnoma raffrayi Thomson, Typi Ceramb. (1878) 70. 

Gnoma atomaria Gu6rin, Breuning, Nov. Ent., SuppL 8 2 (3945) 530. 

Gnoma sticticoUw Thomson, Syst. Ceramb. (1865) 555, for which see 
G . Thomaoni. 

Male .—Rather slender; entirely dark reddish-brown, elytra 
a little paler; covered with short, fuscous pubescence. Head 
above often dingy or pale fulvous-gray; front fulvous, with an 
indistinct patch of brownish each side, rarely mottled with 
brown. Pronotum with pubescence a little paler medially but 
not forming a vitta, on sides more distinctly paler. Scutellum 
whitish or yellowish. Elytra with whitish, pale yellow, or pale 
fulvous pubescence irregularly placed on basal quarter and in 
the form of minute maculae over rest of disk, the macule often 
vermiculate and coalescent, forming an oblique band at middle 
and a large patch covering apical third, leaving a band behind 
middle, and often a similar one before middle, free of maculae. 
Body beneath and legs sparsely ashy pubescent, with glabrous 
punctures; body laterally and femora irregularly tinged and 
vittate with dingy fulvous or light yellow. Antennae from base 
of third segment distinctly paler than body, thinly fuscous 
pubescent, segments from third broadly but inconspicuously 
annulate with ashy-gray. 

Head above sparsely, finely punctate; front rather sparsely, 
coarsely punctate, especially between the eyes. Pronotum 
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nearly two and one-half times as long as wide at base; disk 
regularly transversely multicarinate, transverse sulci obsolete. 
Elytra tapering apically, apices separately, broadly rounded; 
disk on basal quarter moderately coarsely, densely granulate, 
thence less densely punctate, punctures finer apically. Mesoa- 
ternum medially briefly tuberculate; fifth sternite emarginate 
at apex. Protibiae with spur poorly developed. Antennae more 
than twice as long as body, fringed beneath on third to sixth 
segments; scape feebly surpassing pronotal apex, coarsely ru- 
gosely punctate; third segment nearly four times as long as 
scape; fourth to seventh subequal, shorter than third, rest 
suddenly shorter, eleventh longer than tenth; without trace of 
a hair pencil. 

Female .—Like male, but more robust; pronotum two-fifths 
longer than wide at base; elytra less tapering; protibial spur 
lacking; fifth sternite longer, apex broadly emarginate; legs 
shorter, especially hind ones; antennae only one and one-half 
times as long as body, segments gradually diminishing from 
fourth, except eleventh, which is slightly longer than tenth. 

Length 20 to 28 millimeters; width 4 to 6 . 

Type locality; Celebes, Java ( sticticollis ); Java (subfasciata) 
and ( raffrayi) 

Distribution: Java. 

Java: $, 2 s, no locality data [RNHL] 22 a, 15 8 , Preanger 
[RNHL, LL-a ]. 8 , Sukabumi [RNHL]. 2?, Pengale- 

ngan [RNHL]. 8, Mt. Tengger [RNHL]. 8 , Mt. Tji- 
kurai [RNHL]. 2a, Senggoro Mts. of Res. Pasoeroean 
[USNM, ANSP]. a, Boeloe Lawang, Pasoeroean Res. 
[ANSP]. 


17. GNOMA THOMSON I Olllon and Dillon, nom. nov. Plate 3, 0*. 1. 

Gnoma sticticollis Thomson [non Thomson, 1857], Syst. Ceramb. (1865) 
556. 

Male .—Rather slender; piceous, very sparsely fuscous pu¬ 
bescent Head entirely dull ochraceous pubescent; front irregu¬ 
larly mottled with dark brown. Pronotum with a median dull 
ochraceous vitta feebly indicated at base, on each side with a 
broader and more distinct one. Scutellum fulvous. Elytra with 
brown-fulvous pubescence, becoming brighter and denser api¬ 
cally; very sparingly sprinkled with small, irregular, whitish 
maculae, often denser on apical half. Body beneath and legs 
as upper surface, the body laterally and on mesostemum 
maculate and vittate with yellow. Antennae piceous, from 



44 


The Philippine Journal of Science 


IK® 


fourth segment becoming paler, indistinctly annulate with gray 
on bases of segments beginning with third. 

Head above minutely punctate around eyes; front coarsely, 
rather densely punctate. Pronotum nearly two and one-half 
times as long as wide at base; disk rather irregularly multica* 
rinate. Elytra arcuately tapering apically; apices separately, 
rather narrowly rounded; disk on basal quarter moderately 
densely, rather finely granulate, thence punctate to apex, punc¬ 
tures becoming fine posteriorly. Mesostemum anteriorly 
tuberculate medially; fifth stemite broadly truncate and feebly 
emarginate at apex. Protibial spur wanting or obsolete. An- 
tennse about one-half longer than body, sparsely fimbriate 
beneath on third to fifth segments and with a few hairs present 
on underside of sixth; scape scarcely surpassing pronotal apex, 
coarsely rugosely punctate; third segment three times .as long 
as scape; rest gradually shorter; the seventh segment with a 
long recurved hair pencil. 

Female .— A little more robust than male; pronotum only 
one and one-half times as long as wide at base; elytra slightly 
widened to behind middle; fifth sternite more narrowly truncate; 
and antennse with segments suddenly shorter after the sixth, 
the seventh lacking a hair pencil. 

Length 13 to 24 millimeters; width 2.8 to 6. 

Type locality: Java. 

Distribution: Java. 

Java: 65, 4s, no locality data [USNM, LL, RNHL, MCZ]. 
10 5 , 4$, Senggoro Mts., Pasoeroean Res. [USNM, 
ANSP]. 35, Soekaboemi [USNM, ANSP]. 5, Boeloe 
Lawang, Pasoeroean Res. [ANSP], 25, 9, Tesgoe 

[RNHL]. 9, Djampang, Koelon [ANSP]. 5, Pradje- 
kan [MCZ]. 5 , 9, Malang [RNHL]. 9 , Toegoe 

[RNHL]. 

IB. ONOMA ATOMAR1A Golrln 

Gnoma atomaria Gulrin, in Belanger, Voy. Ind. Orient. Zool. (1834) 
487, pL 2, fig. 6. 

“This species is quite distinct from all other known species 
by the brown elytra spotted with small, white points. Head 
larger, ochraceous pubescent. Antennse nearly two times length 
of body, first segments black, rest whitish at base. Prono¬ 
tum elongate, more than twice as long as broad, cylindrical, 
retracted at middle and broader at base; strongly transversely 
rugose; at middle and on lateral margins with longitudinal 
yellow lines, very distinct, beginning at base and disappearing 
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towards middle of length of pronotum. Elytra punctate with 
brown maroon, darker at base; with small white points arranged 
in transverse bands, m<5re numerous at apex. Body beneath 
blackish, with yellow lines along border of elytra and border¬ 
ing segments of abdomen. All legs blackish, forelegs largest. 
Length 15 milimeters; width 4. Coromandel Coast.” (A trans¬ 
lation of the original description). 

This species comes very close to thomsoni, but apparently 
differs in having the white elytral maculae denser apically and 
the elytra bordered with yellow lines. 

19. GNOMA N1COBARICA Brranhtf 

Gnoma nicobarica Breuning, Featchr. E. Strand 1 (1936) 304; Nov. Ent., 
Suppl. 3 2 (1945) 529. 

“Very elongate, antennae about one-fourth longer than body 
(9), scape short, finely punctate, antennal tubercles moderately 
high, lower ocular lobe somewhat longer than gense, front 
broader than high, rather densely, finely punctate. Pronotum 
one-third longer than broad, transversely rugose and on basal 
half finely punctate. Scutellum pentagonal. Elytra very long, 
at base finely granulate, thence densely punctate, punctures 
finer apically, obsolete on apical fourth. Black, head (except a 
small black macula on each side of occiput), scutellum, body 
beneath, legs and antennse brown-yellow tomentose; pronotum 
and elytra brown tomentose and densely brown-yellow tomen¬ 
tose, apical halves of third and tenth antennal segments and 
middle part of eleventh brown tomentose. Length 23 to 26 
millimeters. Type 1 $ from Nicobars in Brit. Mus.” 

The above is a translation of the original description. 

29. GNOMA 8UBLAEVIFRONS Scfawarzer. ' Plate 2, ttf. 18. 

Giuma mbltevifrom Schwarzer, Senckenbergiana 8 (1926) 286, pi. i, 

fig. 7. 

Gnoma longicollis Breuning [non Fab.], Nov. Ent., Suppl. 3 2 (1945) 
580. 

Male .—Rather slender; piceous; head and pronotum thinly, 
elytra more densely covered with irregular, tawny pubescence. 
Beneath piceous, abdomen dark chestnut, thinly grayish-yellow 
pubescent. Legs and antennse dark reddish-brown, or piceous, 
with thin, fine gray pubescence. 

Hea3 above finely alutaceous; front with a few coarse punc¬ 
tures at base of antennal tubercles. Pronotum nearly twice as 
long as wide; disk transversely carinulate at apex somewhat 
irregular. Elytra attenuate to apices, which are separately, 
narrowly rounded; basal quarter rather coarsely granulate, the 
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granules separate, thence to behind middle coarsely, densely 
punctate, at apical quarter the punctures finer. Mesosternum 
witn a median ridge, not a distinct tubercle; filth sternite 
broadly retuse at apex. Profemora not rugose; protibi® not 
serrate, the spur obtuse; protarsi heavily fringed. Antemue 
nearly twice body length; scape rugorsely punctate; third seg¬ 
ment about three and one-half times length of scape, punctate; 
fourth longer than fifth; seventh not pencilled; eleventh elong¬ 
ate; feebly fimbriate on third and fourth segments ventrally. 

Length 28 millimeters; width 5.2. 

Type locality: Nias. 

Distribution: Nias. 

Nias: S , Kalim Bungo, Central Nias, July-November 1894 
(R. Mitschkc ) [ANSP]. 

This specimen lacked the “indication of the band” which is 
slightly post-median, as Schwarzer describes the type. 

Zl. GNOMA JUGALIS MBMDtONAUS Schwancr. Plate 2. Of. $. 

Gnoma jugcUis Schwarzer [non Newman], Senckenbergiana 8 (1926) 
281, pi 4 , fig*. 8, 9 . 

Gnoma jugalis meridionalis Schwarzer, Senckenbergiana 9 (1920) 872; 

Breuning, Nov. Ent., Suppl. 8 2 (1945) 581. 

Easily distinguished from many of the fasciate groups by the 
elytra having a very narrow, distinct, white fascia at middle, 
the remaining surface irrorate (sometimes more reticulate) 
with fulvous to ochraceous pubescence. 

Male .—Rather slender; fuscous, dark brown pubescent, denser 
on elytra. Head above with indistinct patches of grayish, 
front rather heavily mottled with ochraceous. Pronotum thinly, 
finely, gray pubescent, pubescene sometimes denser medially 
to form an indistinct vitta; laterally and above procox® an 
ochraceous vitta, the former not reaching beyond middle, some¬ 
times both grayish. Scutellum ochraceous. Elytra with basal 
and apical two-fifths rather densely ochraceous reticulate, the 
reticulations becoming white near middle, at middle with a 
narrow, white fascia, which is very irregular on its anterior 
border. Beneath piceous or fuscous, laterally broadly, densely 
ochraceous, medially finely gray pubescent; sternites (except 
fifth which has only one) each with a double row of small, dark 
macul®. Legs piceous, thinly, finely, gray pubescent. Anten- 
n® piceous, gray pubescent, apices dark. 

Head above finely alutaceous, vertex with a few coarse, deep 
punctures; front with a few scattered, coarse, shallow punc¬ 
tures, those near antennal tubercles deeper and more numerous. 
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Pronotum one and one-half times long as wide, regularly, 
transversely multicarinate. Elytra less strongly attenuate than 
in other species of this group; apices narrowly rounded; basal 
quarter moderately granulate, the granules broad, somewhat 
squamose, remainder of disk punctate, punctures well spaced, 
finer apically. Mesosternum basally with a large, rounded tub¬ 
ercle, process feebly, transversely rugose, apex narrowly round¬ 
ed. Fifth sternite at apex broadly retuse. Profemora ven- 
trally feebly, transversely rugose on basal half; protibia ven- 
trally not serrate, spur obtuse and feeble; protarsi dilated and 
fringed. Antennas about one and one-half times body length; 
scape reaching slightly beyond apex of pronotum, with moder¬ 
ate-sized punctures which are well-spaced; third segment two 
and one-half times the length of scape; eleventh segment longer 
than tenth, aciculate at apex; seventh segment pencilled. 

Female. —More robust; color and markings as in male; prono¬ 
tum less elongate, carinse less regular; fifth sternite broadly 
emarginate; profemora barely rugose ventrally; protibial spur 
lacking; protarsi only feebly dilate. 

Length 17 to 20 millimeters; width 4.6 to 5.7. 

Type locality: Surigao, Mindanao, Philippines. 

Philippines: 2 9, Davao, Mindanao ( Platen) [ANSP]. 

4s, 29, Butuan, Mindanao (Baker); [USNM]. s, 2s, 
Surigao, Mindanao [USNM]. s ; Davao, Mindanao 
[USNM]. 

22. GNOMA JUGALIS SAMAR DUlon and DIUon, fubtp. nov. Mate 2, Of. 6. 

Differs from the nymotypic form in having two irregular, 
ochraceous vittse on head above, the median pronotal vittse 
distinct and ochraceous; the white reticulations near middle on 
elytra absent or nearly so; the brown fascia behind median, 
white one, wider. 

Length 17.3 to 22 millimeters; width 4.5 to 5.5. 

Holotype: Male, Samar Island (Baker) [USNM]. 

Allotype: Female, topotypic [USNM]. 

Paratypes: Three males, topotypic [USNM]. 

23. GNOMA JUGALIS JUGAM9 Newman 

Gnome jugalis Newman, Entomologist 1 (1842) 299; Schwarzer, Senck- 
enbergiana S (1929) 370, fig. H: Breuning, Nov. Ent., Suppl. 3 2 
(1945) 631. 

According to Schwarzer, the typical race differs in having 
the transverse white fascia in the middle of the dark brown 
fascia, while in meridionalis it is behind the dark band. This 
does not hold true in the specimens at hand, but, as no Luzon 
representatives were encountered, it is impossible to decide 
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whether there are valid differences between these two supposed 
races. 

M. GNOMA LUZONTCA LVZONICA Erickson Plate *, fir 18. 

Gnoma lusonieum Erickson, Nova Acta Acad. Nat. Curiosum M Suppl. 

7 (1834) 268, pi. 39, fig. 8; Schwarzer, Senckenbergiana S (1926) 

281, pL 4, figs. 10, 11; B reunijig, Nov. Ent., Suppl. 3 2 (1946 ) 631. 

Male .—Rather slender; piceous or dark brown, head and pro- 
notum thinly, elytra densely covered with dark brown pubes¬ 
cence. Head above with an arcuate vitta of from pale tawny 
to deep tawny pubescence, the vittse joined on occiput and on 
vertex, usually there are several small oblique vittse from the 
interior margin of each of the large vittse which meet at middle 
of head; front irregularly marked and lower lobe of eye mar¬ 
gined with tawny; a narrow vitta behind lower lobe of eye, 
bifurcated towards base. Pronotum with an indistinct, pale 
tawny vitta medially, another vitta laterally (in line with lateral 
vitta on head) indistinct and of same color as median vitta 
or of the color of vittse on head, entire surface of disk variegated 
with pale tawny. Scutellum densely, pale tawny pubescent. 
Elytra with reticulated patches of pale tawny which are denser 
at base and apex and form a common diamond-shaped macula 
at middle and a rather irregular, sutural vitta. Beneath dark 
brown or piceous, thinly, finely, gray pubescent; mesostemal 
sidepieces, metepimera, metasternum laterally, and sternites 
laterally and apically, dark tawny pubescent. Legs dark brown 
or piceous, tibiae slightly paler; scape piceous, remaining seg¬ 
ments slightly paler; scape, basal two-thirds of third, and re¬ 
maining segments gray annulate. 

Head above finely alutaceous, with a few well-spaced, coarse 
punctures; front with few, very shallow, coarse punctures, ex¬ 
cept at base of antennal tubercles where they become deeper, 
larger, and closer, forming rugosities. Pronotum not quite 
twice as long as wide, disk regularly, transversely multicarinate. 
Elytra with sides broadly arcuate, gradually attenuate apically; 
basal quarter finely, moderately densely granulate or granulate- 
punctate, thence to middle coarsely, rather sparsely punctate, 
finer apically; apices each narrowly rounded. Mesosternum 
with a small but distinct tubercle anteriorly; the process 
narrowly rounded apically; fifth sternite broadly truncate at 
apex. Profemora serrate ventrally; protibial spur strong; pro¬ 
tarsi densely fringed. Antennse at least twice body length, scape 
reaching slightly beyond apex of pronotum, surface finely, 
densely punctate with coarse, shallow punctures interspersed; 
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third segment nearly three times length of scape, feebly rugose; 
fourth, fifth, sixth and seventh gradually shorter, seventh 
pencilled at apex, from eighth suddenly shorter, except eleventh 
which is slightly longer than tenth; feebly fimbriate ventrally 
on scape and third and fourth segments. 

Female. —More robush; elytra nearly parallel to behind middle, 
then arcuate to apices; pronotum with carinse less regular, some¬ 
times broken medially; mesosternum less strongly tubercled 
anteriorly; fifth sternite feebly emarginate apjcally; profemora 
not serrate ventrally; protibial spur feeble; protarsi not fringed; 
antennae one and one-half times body length; third segment 
only two and one-half times as long as scape; seventh segment 
not pencilled; the bases of the segments from third more heavily 
gray pubescent. 

Length 14.5 to 23 millimeters; width 4.3 to 6. 

Type locality: Luzon. 

Distribution: Philippine Islands. 

No locality data: s, 9 [MCZ]. 

Luzon: a ; no locality data [MCZ]. <s, North Luzon (EFG). 
9, Bayombong [MCZ]. 203,20 9, Mt. Makiling, May to 
October (Baker, Hadden) [USNM, CAS]. 2 3, Mt Isarog 
[MCZ]. s, Bangui, Ilocos, November 1923 ( McGregor ) 
USNM]. 4 £, 2 9, Los Bafios (Baker, Hadden) (USNM, 
CAS]. 3, Mt. Banahao, Laguna ( McGregor ) [CAS]. 
3 , Mt. Maranggoy, Zambales ( McGregor ) [CAS]. 9,Mt. 
Triman [CAS]. 3, Mt. Dimatabing ( McGregor) [CAS]. 
2 3 , Quezon Park, Tayabas, May 16, 1931 [CAS]. 3a, 
5 9, Inga, Camarines Sur, June, August (Caneda) [CAS]. 
Sibuyan Island: 8 3, 6 9 [USNM, CAS]. 

Mindanao: a, Kabasalan, Zamboanga, May 1, 1932 (MuzzaU) 
[CAS]. 

2S. GNOMA MJZONICA 1N8ULANA Sch wirier Plate 2, If- #• 

Gnoma insulana Schwarzer, Senckenbergiona 8 (1926) 286, pi. A, 
figs. IS, IS. 

Gnoma hizonicum transient Krieache, Ent. Blfttt, 32 (1986) 69. 

Differs from the nymotypic form in having the pattern pu¬ 
bescence of upper surface entirely white; the diamond-shaped 
macula at middle of elytra more transverse, becoming fasciate 
at lateral angles; elytra with less of the reticulating maculse. 
Length 16 to 28.5 millimeters; width 4.5 to 6.5. 

Type locality: Biliran, Leyte, P. I. (insulana) ; Santa Cruz, 
Leyte (trasmens). 

108 **-» 
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Distribution: Leyte, Mindanao, and Samar Islands. 
Philippines: i , no locality data [MCZ]. 9 , Mindanao [EFG]. 

3^, 49, Samar Island (Baker, McGregor) [USNM]. 

28. GNOMA UOONIM BILAKAS Dillon and Dillon rabop. nov. ruto 2. flg. It. 

Differs from the other two subspecies in the following ways: 
From l. luzonica in having the color of the pattern pubescence 
dirty white and in lacking the common diamond shaped macula 
at middle. From l. inrulana it differs in having the fascia 
broadly separated from suture, narrower, and less irregular in 
outline; line maculation of sides greatly reduced. 

Length 16 millimeters; width 4.6. 

Type locality: Bilar, Bohol Island. 

Type allotype, and paratype in U. S. National Museum. 

The female holotype and paratype were collected at the type 
locality September, 1932, by McGregor. The male allotype 
was taken at Biliran Island, by Baker. ^ 

27. GNOMA SUTUKiratA SUTURIFEKA Sckwarar. Plate 2, If. 11. 

Gnoma suturifera Schwarzer, Senckenbergiana S (1929) 370, fig. S3; 

Breuningr, Nov. Ent., Suppl. 3 2 (1945) 532. 

Resembles G. luzonica but has a very distinct sutural vitta 
which is whitish with lateral margins of ochraceous, it also 
lacks the diamond-shaped median macula of the elytra. 

Male .—Rather slender; black or piceous, dark brown pub¬ 
escent. Head above with a narrow, arcuate, ochraceous vitta on 
either side of middle, inner margin irregular, converging on oc¬ 
ciput and at vertex; front irregularly blotched with pubescence 
of the same color. Pronotum with five narrow* vittse of yellow¬ 
ish-white pubescence, on median, one lateral, one above procoxas 
(this sometimes slightly darker). Scutellum white or pale och¬ 
raceous pubescent. Elytra with a narrow, common, sutural vitta 
of whitish or yellowish-white pubescence, the outer margin 
irregular and narrowly ochraceous; the lateral margins of disk, 
base, and apex with ochreous reticulate markings. Beneath 
piceous, thinly clothed with fine, pale gray pubescence, with 
a wide, ochreous, lateral vitta from pronotum to tip of ab¬ 
domen, an irregular macula of same color laterally on metas¬ 
ternum, and apex of sternites narrowly margined with same; 
sternites each with a double row of dark maculae laterally (some¬ 
times the inner row indistinct). Antennae and legs piceous; 
legs clothed with dense, fine, gray pubescence; antennae with 
basal two-thirds gray pubescent. 

Head above finely alutaceous, with a few, coarse, deep punc¬ 
tures, especially medially; front finely alutaceous, with scattered, 
very shallow, coarse punctures, the bases of the antennal tuber- 
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dei densely, coarsely punctate. Pronotum not quite twice as 
long as wide; disk rather regularly, transversely carinate, the 
carinas apically and basally somewhat interrupted medially* 
Elytra gradually attenuate to apices, which are separately, 
narrowly rounded; disk on basal quarter moderately densely 
granulate-punctate, coarsely punctate to middle, thence to apex 
punctures finer and less dense. Mesosternum basally with a 
large, obtuse tubercle, the process feebly elevated medially, the 
apex narrowly rounded; fifth sternite broadly refuse apically. 
Profemora coarsely rugose ventrally; protibial spur strong, pro¬ 
tibiae dilated and fringed. Antennae about one and one-half 
to one and three-quarters times body length; scape attaining 
apex of pronotum, surface moderately rugosely-punctate; third 
segment nearly three times longer than scape, rugose along 
nearly its entire length; seventh segment pencilled at apex. 

Female, —Antennae more heavily gray annulate; more robust; 
elytra slightly widened behind middle; pronotum with carinse less 
numerous and less sharply defined; fifth sternite broadly emar- 
ginate apically; profemora not rugose ventrally; protibial spur 
almost entirely lacking; protarsi not dilated and fringed. An¬ 
tennae about one and one-third body length; not pencilled on 
seventh segment. 

Length 17.5 to 22 millimeters: width 5 to 5.6. 

Type locality: Cuernos Mountains, Negros, Philippine Islands. 

Distribution: Philippine. 

Philippines: 4 s , 2$, Cuernos Mountains, Negros [USNM]. 

2 3, N. W. Panay (Baker) [USNM]. 

2ft. GNOMA ftimJRlRRA FA9CIATA Dillon an* Dillon, mbsp. nov. Plate 2, 11 g. 12. 

Female .—Distinct from the nymotype in having on the elytra 
a distinct transverse median whitish line, running from sutural 
vitta entirely across disk, the fine maculae on the aides of the 
disk are whitish or pale fulvous, and the sutural stripe is 
much interrupted on apical half. 

Length 18 millimeters; width 5. 

Holotype: 9, no locality data (L. Dorhn ) [RNHL]. 

a gnoma ruLvnoa pulvkkka p,kw ns, a a*, i. 

Gnoma pulverea Pascoe, Trans. Ent. Soc. Lond. 8 S <1866) 814; 
Schwarzer, Senckenbergiana 8 (1926) 284, pL 4, figs. He 1*; Breuning, 
Nov. Ent., Suppl. 8 (1945) 583. 

If ole.—Rather slender; fuscous or black, usually with a bluish 
or purplish reflex, covered with fine, dark brown pubescence, 
denier on elytra. Head above with an indistinct, irregular ma¬ 
cula of grayish or pale tawny pubescence; front irregularly mot- 
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tied with same pubescence. Pronotum with five indistinct, gray¬ 
ish-yellow, thinly pubescent vittse, one media, widest, one on each 
side, and one above each procoxa. Scutellum and a large macula 
at base near humeri of elytra, ochraceous or fulvous; sutural 
vitta very much broken into small macule of yellowish-gray 
pubescence, at middle a vague fascia of small macule of same 
pubescence, base and apex with small scattered macule of 
yellowish-gray. Beneath fuscous, densely yellowish or yellow¬ 
ish-gray pubescent, and with fulvous or ochraceous markings 
as follows: macule on mesostemal sidepieces, metepisternum, 
metasternum laterally and sternites laterally. Antenne and 
legs piceous, thinly, finely gray pubescent, the pubescence 
denser on legs. 

Head above minutely alutaceous, front as head above but 
with a few coarse punctures on base of antennal tubercles. 
Pronotum twice as long as wide, disk regularly transversely 
multicarinate. Elytra attenuate to apices which are each 
narrowly rounded; basal quarter granulate-punctate, the gran¬ 
ules poorly defined, thence to middle coarsely punctate, punc¬ 
tures from middle to apex finer but not less dense. Mesosternum 
at base with a small, round tubercle, the base of which is rugose; 
at base of anterior metasternal process a small but wide, trans¬ 
verse sulcus (this sometimes nearly a triangular fovea); fifth 
sternite at apex broadly retuse. Profemora feebly rugose 
ventrally on basal half; protibial spur short, blunt; protarsi 
dilated and fringed. Antenne nearly twice body length; scape 
reaching slightly beyond apex of pronotum, surface coarsely, 
rugosely punctate or sometimes scabrose; third segment nearly 
three times length of scape, finely densely punctate with scat¬ 
tered, coarse punctures especially on basal half; eleventh longer 
than tenth, aciculate at apex. 

Female .—Color as in male, but somewhat more pubescent; 
antennae gray annulate basally; pronotum slightly longer than 
wide; fifth sternite emarginate at apex; antennae about one and 
one-third to one and one-half times body length; profemora with 
only a few feeble rugosities basally; protibial spur feeble; pro¬ 
tarsi scarcely dilated. 

Length 15 to 22.5 millimeters; width S.5 to 6. 

Type locality: Macassar, Celebes. 

Distribution: Celebes. 

Celebes: 8 , 2, no locality data {MCZ]. 3 5,3s, Tjamba [EFG, 
[RNHL]. 2, Bua-Kraeng (Fmhetorfer) [ANSP]. 5, 
Macassar [RNHL). 8, Samanga ( Fruhetorfer ) [ANSP]. 
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». GNOMA rVhVMMXA XVUJk. DUIan n< Milan. mbtp. nvr. Plate t, Of. S. 

From the nymotypic form this one differs in having the 
macular pubescence entirely fulvous, and macule more numerous 
and not confined to base and apex, the median fascia distinct, 
and sutural vitta much broader. 

Type locality: Xulla-Besi, Malay Archipelago. 

Holotype: Academy of Natural Sciences, Philadelphia. No. 

8259. 

The male type was collected by Doherty. 

SI. GNOMA PULVEKEA LOMBOKJA Dillon and Dillon, «ob»p. Ml. Flat* t, Sf. t. 

From P. xulla it differs in having the sutural mascular vitta 
much broader and more broken, the median fascia is broader and 
composed of many maculae; the macular pubescence and that of 
the scutellum is yellowish-white instead of fulvous. The proti- 
bial spur is much larger and the profemora ventrally rugose 
along their full length. 

Type locality: Hombok, Sunda Island. 

Type: Academy of Natural Science, Philadelphia, No. 8258. 

The male holotype was collected in April at an elevation 
of 2,000 ft. by H. Fruhstorfer. 

32. GNOMA PULVKRJCA SANGUMA DiUon and DiUon, rabap. BOV. Plate 2, Sf. 4. 

Differs from nymotypic form in having the macular color 
ochraceous, the sutural vitta entire, lateral edges only irregular, 
the median fascia more distinct and maculae on apical quarter 
much more numerous. 

Type locality: Taroena, Sarigir. 

Type: In the collection of E. F. Gilmour. 

The female holotype was taken by Mr. Doherty between 
March and April at an elevation of 2,000 ft. 

33. GNOMA CBUCIATA Klrsch 

Gnoma erueiata Kirach, Mitteil. Zool. Mue. Dresden 2 (1877) 168. 

“One of the Smaller species, from the known ones of which 
it is easily distinguished by the coloring and maculation. Dark 
brown, on head nearly black, a small spot behind eye, antennal 
tubercles on inner side, and a line from inner edge of each eye 
to base, sparsely gray pubescent. Pronotum one and one-half 
times as long as wide, transversely rugose, before base and 
behind anterior margin somewhat constricted, on median line 
densely, on a line below sides thinly, whitish-gray pubescent. 
Scutellum and elytra with suture, a quite narrow, sharply defined 
crossband close to middle, and a spot mesad to the humeral 
tubercle, densely white tomentose. Elytra twice as long as pro¬ 
notum, on base punctate, punctures toward middle sparser and 
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finer, behind cross-band quite free of punctures. On underside 
finely gray pubescent, the meseprimera and mesepistema more 
densely whitish pubescent. Length 16 millimeters; width 4$. 
Mysore.” 

From the above translation of the original description it is 
apparent that cruciata is closely related to vittatieoVi » and, in 
fact, the latter may eventually have to be placed as a subspecies 
of the former. 

M. GNOMA VHTATICOLUS AarivUUcu Flat* 2, Sg. 1. 

Gnoma vittaticollia Aurivillius, Ark. Zool. 26 IS (1923) 28, fig. 1ST; 

Schwarzer Senckenbergiana 9 (1929) 872, fig*. SC, St; Braining, Nov. 

Ent, Suppl. 3 2 (1945) 631. 

Male. —Slender; fuscous, elytra sometimes slightly paler; en¬ 
tirely finely brown pubescent, denser on elytra. Head above 
with a median vitta, a vitta behind eye and front, yellow or 
yellowish-white. Pronotum with five vittse of same color, one 
medially, one laterally and one above procoxse. Scutellum en¬ 
tirely yellow or yellowish-white tomentose. Elytra with a 
common sutural vitta to middle, a narrow fascia at middle and 
reticulate maculae on basal and apical quarters of same color 
pubescence as pronotum and head. Beneath fuscous or dark 
reddish-brown with thin, fine, gray pubescence, a macula on 
mesosternal sidepieces, metasternum laterally, mesepistera and 
a broad vitta laterally on sternites of yellowish pubescence, a 
transverse macula of dark brown on base of each sternite 
laterally. Legs fuscous or dark reddish-brown, tibiae somewhat 
paler; thinly gray pubescent. Antenna dark reddish-brown, 
third segment with basal two-thirds, fourth and remaining 
segments pale gray annulate. 

Head above finely alutaceous; front as head above and with 
coarse, scattered punctures, these more numerous and deeper 
mi bases of antennal tubercles. Pronotum slightly more than 
twice as long as wide; disk transversely multicarinate, the 
carhue of apex less regular and inclined to curve medially. 
Elytra with sides broadly arcuate, attenuate apically; apices 
each narrowly rounded; disk with basal quarter granulate-punc¬ 
tate, the granules slightly squamiform; thence to middle coarsely, 
moderately closely punctate, to apex punctures finer. Mesoster- 
num with large, elongate, rounded tubercle at middle of process, 
apex narrowly rounded; apex of fifth sternite emarginate. Pro¬ 
femora not rugose; protibiae not serrate, spur feeble. Antennae 
about twice body length; scape attaining pronotal apex, surface 
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finely densely punctate, with coarser, punctures interspersed; 
third segment two and one-half to four times length of scape, 
finely densely punctate; seventh pencilled at apex; eleventh 
longer than tenth, aciculate at apex. 

Female .—Identical to male in coloring; more robust; prono- 
tum slightly longer than wide, with a distinct curved sulcus at 
apical quarter; fifth sternite broadly arcuate at apex; antennse 
about one and one-half times body length, seventh segment not 
pencilled; protibiae lacking spur. 

Length 9 to 24 millimeters; width 8.5 to 7. 

Type locality: S. W. Borneo: Pengaron. 

Type in Naturhistoriska Riksmuseum, Stockholm. 

Distribution: Borneo, Philippines. 

Borneo: 29, no locality data [RNS-allotype and paratype] g ; 
Pengaron, Martopoera, S. W. Borneo [RNS-type]. g, 
Pontianak (F. Muir ) [USNM]. 5 , Brunei, N. Borneo 
(Watentradt) [ANSP-Paratype]. 

Philippines: <5, Baguio (G. G. Haslam) [USNM]. 

The Philippine specimen differs in having the elytral sutural 
vitta and the median fascia narrower, the reticulate maculae 
at apex and base are fewer, and there is a tendency for a 
short vitta at suture to appear apically. Because there is only 
one specimen, no attempt is made to distinguish subspecies. 




ILLUSTRATIONS 


Plate l 

Figs. 1, 2. G, zonaria Linn. 6 > 9. X 2.5 

3. 4. G. affints GtUrin . <£, 9. X 3 

5, 6. G. Affints blanchardi Breuning 3, 9. X 3 

7, 8. G. agroides Thomson. £, 9. X 2,2 

9. 10. G. admirala admiraXa sp. nov. <$, 9* X 2.4 
11, 12. G. admircUa pallida subsp. nov. d, 9. X 2.4 
18, 14. G. uniforms sp. nov. $, 9. X 2.8 

15, 16. G. gelvinka sp. nov. d* 9. X 2.6 
17, 18. G. boisduvali Plavil. d, 9* X 2.8 

Plate 2 

Fig. 1. G. pulverea pulverea Pascoe. X 2.6 

2. G. pulverea lombokia subsp. nov. X 2.6 

8. G. pulverea xulla subsp. nov. X 2.6 

4. G. pulverea eangirea subsp. nov. 9. X 2.6 

5. G. jugalis meridionals Schwarzer. X 2.8 

6. G. jugalis samar subsp. nov. 2.8 

7. G. vittaticollis Aurivillius. X 2.5 

8. G. luzonica lusonioa Erichon. X 8 

9. G. luzonica insularut Schwarzer. X 8 

10. G. luzonica bilaris subsp. nov. X 3.3 

11. G. tniturifera euturifera Schwarzer. X 3 

12. G. euturifera faedata subsp. nov. X 3 

13. G. longicollis longicoIlia Fabricius. X 2.5 

14. G. longicollis dispersa Pascoe . X 2.5 

15. G. longicollis sumatrensis subsp. nov. X 2.8 

16. G. sticticollie Thomson. X 2.4 

17. G. gilmouri sp. nov. X 8.2 

18. G. Subhevifrons Schwarzer. X 2.6 

Plate 3 

Fig. 1. Gnoma thornsoni sp. nov. X 2.8 

2. Jmantocera peniciUata Hope. X 3.2 

8. /. sumbavana Breuning, X 3 

4. J. vicina Gahan. X 3.8 

5. /. plumoea acmoceroides Thomson. X 8.4 

6. I. plumosa plumosa Olivier. X 8.2 

7. L niaeensie niasensis Breuning. X 8 

8. /. niaeeneia dejongi subsp. nov. X 2.8 

9. I, griaescens sp. nov. X 8 

10. Peectrocera plumigera Westwood. X 8 
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STRUCTURE AND DEVELOPMENT OP THE FEMALE 
GAMETOPHYTE IN CROTALARIA INTERMEDIA 
KOTSCHY. 

by Aboka Kumar Paul and Robindra Mohon Datta 
Of the Jute Agricultural Research Institute, Hoogly, W. Bengal, India. 

ONE PLATE 

INTRODUCTION 

Crotalaria intermedia Kotschy, is a native of tropical Africa 
growing wild in the Nile land and lower Guinea. 

The seeds of this plant were brought and grown in Bengal 
in 1936 with a view to see any economic possibilities. 

Unless the life-history and the cytology of the plant are fully 
studied, no careful experiment can be planned and carried 
out. With that end in view, the present work was undertaken 
in 1936. 

PREVIOUS WORK 

Embryological studies on the genus Crotalaria were not 
done so far exhaustively. Cook 1 first studied the develop¬ 
ment of seed in C. sagittate and described a few details of its 
embryogeny. He found a massive haustorial suspensor in the 
embryo. Samal *, however, described the development of 
ovule, female gametophyte, embryo and endosperm of C. juncea 
and found the nonnal type of monosporic 8-nudeate embryosac. 
The suspensor was found to be massive and haustorial. En¬ 
dosperm formation is free nuclear at first and wall formation 
takes place centripetally later on. He also studied the pollen 
tube growth and the cause of sterility in a large number of 
ovules due to the failure of pollen grains sending out the tubes 
and the occasional degeneration of the functional megaspore 
in the off-season. 

MATERIAL AND METHODS 

The materials were fixed mostly on sunny days between 11 
a m and 1 pan., and 2 p.m. and 3 p.m. in the months of June 
and July, 1936 from the plants grown in several culture pots. 
Fixation was done in Allen's modification of Bouin’s fluid, 
Flemming's weak and Navashin; the best results were obtained 
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with Navashin and Allen’s Bouin. The usual procedure was 
followed. Sections were cut at 10-22 p. in thickness to get the 
desired stages and stained with iron-haematoxylin and gentian 
violet. 

OBSERVATIONS 

The superior monocarpellary ovary bears on its marginal pla¬ 
centa one row of ovules. Their number varies from 11 to 14, 
though Oliver * says it to be 20 to 30 seeded from his materials 
collected from tropical Africa. These are arranged closely 
enclosing all the space of the ovarian chamber and crowded 
together on the placenta in the young condition at first. But 
with the growth and enlargement of the carpel, they become 
separated from one another and also from the ovarian wall. 

The ovule initials arise as protruberances on the placenta and 
consist of homogeneous cells at first. The primordia of the 
integuments arise exogenously as annular rings at the base of 
the nucellar tissue in acropetal succession and the nucellar 
epidermis only takes part in their formation. Gradually by 
the cell division in the integuments they become thick and are 
observed to be 3- to 4-layered in case of- the inner integument 
and the outer integument is composed of more than 3 to 4 layers 
of cells especially near the micropyle. The growth of the inner 
integument is not as vigorous as that of the outer one, though 
the growth of the latter is initiated earlier. Gradually the lat¬ 
ter overtakes the inner one and forms the micropyle. The 
mature ovule ultimately becomes anatropous and bitegmic, be¬ 
fore any meiotic division takes place in the megaspore mother 
cell. 

The archesporium is hypodermal in origin and is observed 
to be differentiated in the second and third layers of the nucellar 
tissue as a polygonal cell of comparatively large dimensions 
with thicker and denser cytoplasm and relatively large nucleus 
and is not always strictly confined to a single cell. Often, two 
such archesporial cells have been observed to lie side by side 
(Fig. 1), though Samal 6 observed in C. juncea a single arche¬ 
sporial cell differentiating in the third layer of the nucellus, 
which either directly functions as a megaspore mother cell or 
cuts off a parietal cell before doing so. In a single instance, 
four archesporial cells, lying side by side, have been observed to 
develop into four megaspore mother cells. Further, in this 
material no parietal cell is seen to be cut off and the arche¬ 
sporium acts and functions directly as a megaspore mother cell. 

The megaspore mother cell then undergoes a period of rest, 
during which it is pushed inwards by the periclinal divisions 
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of the outer over-lying nucellar tissues. As a result, the 
megaspore mother cell is observed to be in the 4th or 5th layer 
of the nucellus during the heterotypic division as is observed in 
C. juncea *. In the resting stage the nucleus contains one 
conspicuous nucleolus embedded in the chromatin network. 
The general cytoplasm is much vacuolated containing 3 or 4 
bigger vacuoles in addition to numerous smaller ones. (Fig 2). 
So far, in case of the multiple archesporium, only one of them 
was seen to develop into a functioning megaspore mother cell. 
On completing the reduction division, a cell plate is formed near 
about the central region of the cell, thus dividing it and form¬ 
ing thereby two dyads. In some cases, the lower dyad is a 
little bigger. The second divisions do not follow simultan¬ 
eously in both the cells, although after division there is the 
resulting tetrad of four megaspores. When the division in the 
upper dyad is in the anaphaaic stage, the division in the lower 
dyad is observed to start. The spindles are pointed in ap¬ 
pearance. The homotypic spindles do not lie parallel to the 
long axis of the ovule nor at right angles to each other. The 
upper spindle is somewhat oblique. After completion of the 
divisions and proper development and necessary growth of 
the respective spores, an oblique “T”-shaped tetrad is organ¬ 
ized (Fig. 8). Such a type of tetrad was recorded by Samal 6 
also. The four megaspores, thus' formed, differ in size and 
shape. The middle pair is the smallest; the uppermost (micro- 
pylar) intermediate; and the lowest (chalazal) the largest of 
all. Later on, the upper three megaspores show various types 
of contraction leading to ultimate degeneration, while the 
chalazal one alone functions. These three upper cells after 
complete degeneration and disintegration are observed as dark- 
staining shapeless masses covering and capping the functional 
and developing megaspore. In a particular case, even after 
degeneration, “T”-shape is not lost (Fig. 4). 

The active megaspore gradually increases in size and elongates 
considerably. It is somewhat pointed at the basal end and 
broad at the apex. Its nucleus does not divide until the cell 
increases 2 to 8 times in volume. In course of growth and de¬ 
velopment, it crushes some adjacent nucellar tissues, which 
degenerate. These are observed as dark-staining shapeless 
islands surrounding the developing spore. It is much vacuolated 
and its nucleus is lying in the center. Afterwards, the nucleus 
of the fully developed megaspore divides into two daughter 
nuclei near about the center. These two daughter nuclei move 
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and migrate towards the opposite poles, being inter-connected 
by the protoplasmic strands and the 2-nucleate sac is filled with 
numerous vacuoles, some big and some small. (Fig. 6). These 
two nuclei again divide to form the 4-nucleate stage, where 
the central vacuole becomes very prominent (Fig. 6). The 
divisional spindles are not parallel to the longitudinal axis 
of the cell but they lie somewhat obliquely; spindles are pointed. 
These four nuclei again divide simultaneously to reach the 
eight-nucleate stage of the sac (Fig. 7); the quartet being 
noticed at each pole with a bigger vacuole in the center. The 
micropylar end enlarges and becomes broader and the lower 
end is a little tapering, as reported by the writers (4) in a 
note. 

Simultaneously with the organization of the egg-apparatus 
and the antipodals, one nucleus from each pole migrates away 
and meets each other. They lie side by side about the upper 
as well as the central region of the sac. The process of fusion 
is very slow just as in C. juncea*. Eight nucleate stage with 
two unfused polars are found usually two or three days before 
anthesis. 

After the maturity of the embryo-sac, the volume no doubt 
increases but the surrounding nucellar tissues are not found 
to be crushed out nor the sac comes in contact with the cells 
of the integument as recorded by Samal *. 

The synergids are pyriform with vacuoles at their bases 
and the slightly elongated egg lies just a little below them. 
The egg is not, however, vacuolated (Fig. 8). No filiform ap¬ 
paratus'in the synergids is noticed. 

After polar fusion the secondary nucleus increases in size 
at least two times. 

The mature embryo-sac is not cylindrical. The three anti¬ 
podal cells are practically cut off and separated; they are later 
observed in the wedge-shaped basal groove, where they dis¬ 
organize along with the tubular portion of the sac before ferti¬ 
lization and the embroyo-sac is seen rounded at the chalazal end. 
Reeves‘ found in Medicago sativa a partial disorganization of 
the chalazal groove with antipodals. Samal # , however, records 
complete disorganization before fertilization. The early dis¬ 
organization of the antipodals before fertilization corroborates 
the findings of Guignard 2 , who holds that the antipodals persist 
for a long time in the Mimosoideae and Caesalpinioideae but 
they degenerate earlier in the Papilionatae. 
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SUMMARY 

1. The ovule is anatropous and bitegmic. 

2. More than one archesporial cell are observed, which are 
hypodermal in origin. Only one develops. It directly acts as 
a megaspore mother cell without cutting off any parietal cell. 

3. The megaspore mother cell after reduction division forms 
an oblique “T”-shaped tetrad of magaspore; the chalazal one 
becomes functional. 

4. The mature embryo-sac is 8-nucleate and is of monosporic 
eight-nucleate (normal) type. 

6. The antipodals occur as cells and degenerate early before 
fertilization. 
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ILLUSTRATIONS 


TThe figures were drawn with the aid of a camera lucida at the drawing board level. The 
magnification is given along with each figure.] 

Plate I 

Fig. 1, Two archesporial cells, one bigger than the other, in the hypo- 
dermal region of the nucellus. X 150. 

2. Megaspore mother cell developing. X 1600. 

3. An oblique “T”-shaped tetrad of megaspores. X 1600. 

4. Degeneration of the three megaspores forming ‘T’-shaped and 

blackened mass at the top. X 1600. 

5. Binucleate embryosac with degenerated megaspores at the top. 

X 1600. 

6. Four-nucleate embryosac. X 1600. 

7. Eight-nucleate embryosac. X 1600. 

8. Two synergids with the egg and the secondary nucleus just below 

the egg. Ca. X 200. 
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STUDIES ON THE CONTROL OF FECAL-BORNE DIS¬ 
EASES IN NORTH CHINA. XV. AN APPROACH TO 
THE QUANTITATIVE STUDY OF THE HOUSE 
FREQUENTING FLY POPULATION. C. THE CHAR¬ 
ACTERISTICS OF A RURAL FLY POPULATION * 

By Ch’ing Htja Meng and Gerald F. Winfield 
Of the Department of Biology, Cheeloo University, Tsinan, Shantung, China, 

INTRODUCTION 

In the first of this series of papers on an approach to the 
quantitative study of the house frequenting fly population (Meng 
and Winfield, 1941) a method of utilizing trapping for enu¬ 
merating the fly population was presented. In the second 
paper the characteristics of an urban fly population as shown 
by the application of this method was reported (Meng and 
Winfield, 1941a). In this paper the results of using it in the 
study of the fly population of a rural area will be presented. 

MATERIALS AND METHODS 

The rural area studied is located about 22 miles to the east 
of Tsinan and consisted of the market town of Lungshan and 
three nearby villages. Trappings were carried out from May 
to September of 1937 in 18 stations in Lungshan, Hu Chung 
P’o, Tung Hsu Ma, and Ya Chuang. The stations can be briefly 
characterized as follows: 

Indoor stations (Living rooms) 

Station 1. A dirty home in Hu Chung P’o. 

Station 2. A clean home in Hu Chung P’o. 

Station 8. A clean home in Hu Chung P’o. 

Station 4. A clean home in Tung Hsu Ma. 

Station 6. A dirty home in Tung Hsu Ma. 

Station 6. A clean home in Ya Chuang. 

Station 7. A clean home in Ya Chuang. 

Station 8. A clean home in Lungshan. 

Station 9. A dirty home in Hu Chung P'o. 

Outdoor stations (Courtyards) 

Station 10. A clean court in Hu Chung P'o. 

Station 11. A dirty court in Hu Chung P’o. 

Station 12. A Clean court in Hu Chung P’o. 


• This study was financed by the Rockefeller Foundation. 

#7 




68 


The Philippine Journal of Science 


MM 


Station 13. A clean court in Tung Hsu Ma. 

Station 14. A clean court in Tung Hsu Ma. 

Station 15. A clean court in Ya Chuang. 

Station 16. A clean court in Ya Chuang. 

Station 17. A dirty court in Hu Chuang P'o. 

Station 18. A dirty court in Lungshan. 

With the exception of Station 1, which consisted of two rooms, 
all of the indoor stations consisted of three rooms. The light 
in all stations was not strong, as is the case with the rural 
homes in North China. Few flies were observed in the rooms 
during the several visits made by one of us (Meng). Some 
of the comparisons of the relative cleanliness of the rooms and 
courts are indicated by the words “dirty” and "clean”. Even 
the clean stations would not measure up to modern standards 
of cleanliness though a few may have approached it. All the 
outdoor stations were much alike except Station 18 which was 
the courtyard of a pork-shop in which pigs were kept. 

The trappings and calculations of the density indices were 
carried out as described in the preceding paper (Meng and 
Winfield, 1941a). One important modification which may have 
affected the results should be noted. In order to protect the 
tent traps used in the outdoor stations from being upset by dogs 
and other animals, it was necessary to hang them against the 
courtyard wall. To do this, wooden bottoms were fastened to 
the legs of the traps. The bait was set on these bottoms. As 
the traps were hung against the wall flies could approach the 
bait from only three sides instead of four as was the case with 
traps on the ground. This may have resulted in a smaller 
catch of flies. 

PRESENTATION OP DATA 

During the course of the five months of trapping, traps 
remained in place in the 18 stations for a total of 10,184 day 
light trapping hours with a total of 101,481 flies caught. Of 
this number, 24,545 were classified as shown in Table 1. The 
great majority of the flies taken were trapped in the outdoor 
stations. The percentages shown in Table 1 are the percen¬ 
tages of flies actually caught and classified. Of the total catch 
17.7 per cent were Musca vicina, 32.2 per cent were Chryaomyia 
megacephala, and 50.1 per cent belonged to the Other species 
group which was made up of the different species listed in the 
table. Some 11.6 per cent of the catch belonged to rare or 
wild species which are of no importance to public health and 
so were left unclassified. 



*• * Ueng and Winfield: FscaLbome diseases in North China 


Tabus 1 Showing the number and percentage belonging to each species 
of flies trapped in 18 trapping stations in Lungskan area between Mag 
and September, 1887, 
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A .—Indoor stations living rooms —Continued 


Station 

number 

Type o! 
station 

Corrected percentages 

Mueea 

rieina 

Ch. 

mega- 

eephala 

Other species group 

Group 

total 

Mu. eta- 
bulaus 

Genus 

Sarco- 

pharta, 

Lucilia 

eerieala 

Miscel¬ 

laneous 

1 _ 

Dirty. 

98 1 

0.95 

0.95 

0.88 

0.29 

0.00 

0.28 

2 

CUmn___ 

■Mi 

0.00 


0.00 

0.00 

0.00 

0.00 

8. 

Clean_ 

89.7 

4.82 

6.47 

0.40 

2.67 

0.00 

2 40 

4. 

Clean. 

97.8 

1.88 

0.82 

0.00 

0.67 

0.16 

0.00 

R _ 

Dirty__ 

99.7 

0.80 


0.00 


0.00 

0.00 

6. 

Clean- 

81.5 

4.98 

18.62 

1.35 

10.97 

0.81 

0.89 

7-. 

ClWfiTK..- 

98.3 

0.67 

1.18 

0.00 

1.18 

0.00 

0.00 

8. 

! (’lean-.-- 

94.6 

2.60 

2.90 

0.88 


0.00 

1.90 

9. 

1 Dirty. 

94.8 

2.83 

2.87 

0.20 

1.49 

0.61 

0.67 

Room index . 


94.4 

2.00 

8.60 

0.86 

2.65 

0.16 

0.45 


B.—Outdoor stations, courtyards 


Station 

number 

Sffi? 

Fly density Index 

All Alee 

Munca 
net no 

Ch. 

mega- 

eephala 

Other species group 

Group 

total 

Mu. »ta - 
butane 

JtTJM'H Mf 

W5EBM 

Lucilia 

eerieala 

Miscel¬ 

laneous 

10. 

Clean_ 

128.7 

8.2 

67.1 

68.4 

11.8 

18.5 

7.9 

80.2 


Dirty. 

244.0 

8.8 

122.8 

112.4 

19.1 

89.6 

16.8 

87.0 

12. 

Clean. 

126.7 

2.2 

8.7 

74.8 

8.9 

23.0 

12.1 

80.8 

18. 

Clean__ 

162.4 

17.7 

60.0 

84.7 

7.7 

68.1 

21.6 

47.6 

14_ 

Clean__ 

601.7 

19.9 

267.4 

214.4 

16.8 

58.1 

21.0 

124.0 

16. 

Clean_ 

478.2 

10.6 

216.4 

247 2 

61.6 

64.8 

22 5 

118.6 

16. 

Clean__ 

718.0 

6.2 

269.8 

442.0 

67.7 

111.1 

41.3 

281.9 

|7 

Dirty. 

625.4 

20.0 

807.4 

197.8 

82.6 

66.8 

28.8 

71.6 

18. 

Dirty_ 

709.4 

176.1 

374.1 

160.2 

19.2 

108.4 

4.7 

82.9 

Court Index - 


898.4 

29.8 

191.6 

177.6 

26.0 

68.6 

18.4 

80.5 




1 

Corrected percentages 

Station 

Type of 


Ch. 


Other species group 


number 

station 

Mu tea 
eicina 

mega- 

eephala 

Group 

Mu. sto~ 

Genus 






_ 1 



total 

butane 

phaoa 



10. 


Clean.. 

■ 

■n 

46.2 

61.2 

9.5 

10.9 

6.4 

£4.4 

ii _ 


Dlrtv 


MTi 

60.3 

46.1 

7.0 

16.2 

6.9 

16.2 

12. 

Clean___ 

hm&M 

88.8 

69.5 

7.0 

18.8 

9.7 

24.5 

18_ 

Clean_„_ 

mmSm 


62.1 

4.8 

11.6 

6.6 

29.8 

14 _ 

Clean _ 

Srsfl 

68.8 

42.7 

8.2 

10.6 

4.2 

24.7 

16. 


Clean.. 

mmtm 

HBsl 

46.6 

62.2 

10.9 

11.6 

4.8 

25.0 

ifi _ __ 


Clean.. 

.. .i 

0.9 

87.5 

61.6 

8.0 

15.6 

6.8 

82.8 

17_ 

Dirtv_ . . . 

8.8 

68.6 

87.7 

6.8 

12.4 

6.4 

18.6 

18. 

mm 

Dirty.. 

„ ...... 

24.7 

52.7 

22.6 

2.7 

14.6 

0.7 

4.6 

Court index . 



7.8 

47.9 

44.8 

6.4 

18.4 

4.6 

20.4 


C.—All stations, living rooms and courts 


Station 

number 

Type of 
station 

Fly density index 

All flies 

Mueea 

ricina 

Ch. 

mega- 

eephala 

| Othsr species group 

Group 

total 

Mu. 'ta¬ 
bular* 

Genus 

tareo* 

phaoa 

Lucilia 

eerieala 

Miscel¬ 

laneous 

Area Index .. 

209.2 


96.0 

* 

89.1 

12.6 

27.0 

9.2 

40.4 
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C.—AU stations, living rooms and courts —Continued 


Sutton 

Number 

Type oC 
■tat Ion 

Corrected percentages 

Muaca 

tnrina 

Ck . 
meaa- 
cephala 

| Other specie* group 

Group 

total 

Mu. ala - 
butane 

Genus 

Surco- 

pkaga 

Luaitia 

Mricata 

Miscell¬ 

aneous 

1 

Aran tndsiL__ 

11.6 

46.0 

42.4 

6.0 

13.0 

4.4 

19.0 


The highest density index in any of the nine indoor stations 
was that of Station 6 where a general density index of 44.5 
was recorded. This station was classified as being “dirty” 
and was located in the village of Tung Hsu Ma. On the other 
hand the next highest index of 34.8 was in Station 6 which 
was reported as “clean” and was located in Ya Chuang. The 
lowest index for any of the indoor stations was 7.5 for 
Station 8. The average general fly density index for all the 
rooms was 20.0. 

By far the most important species caught in houses, as 
was the case in the Tsinan area (Meng and Winfield, 1941a), 
was Musca vicina. The highest index for this species was 
44.3 and the lowest was 6.7 while the index for all nine stations 
was 18.9. Chrysomyia megacephala was taken in 8 out of the 
9 stations but its density was very low with an average of 
only 0.41 for the nine stations. The numbers of the Other spe¬ 
cies group in these rural rooms was also low with an average 
of only 0.72 for all stations. One station (No. 6) showed an 
index of 4.71. 

The overwhelming importance of Musca vicina within the 
houses is best shown by the corrected percentages. In one 
station (No. 2) 100 per cent of the flies belonged to this 
species while in only two stations (Nos. 3 and 6) the percent¬ 
age fall below 94 per cent. For the nine stations 94.4 per 
cent of the flies caught were Musca vicina. In two stations 
(Nos. 3 and 6) Chrysomyia megacephala made up more than 
4 per cent of the flies while in two others (Nos. 8 and 9) 
it made up more than 2 per cent. In the other five stations 
this species accounted for from none to 1.88 per cent of 
the flies present. The average for all nine stations was 2.00. 
The Other species group was represented in 7 of the 9 
stations. It was most numerous in Station 6 where it made 
up 13.52 per cent of the flies present with an average of 
8.6 per cent in all the stations. The most important Bpecies 
in this group were those belonging to the Genus Sarcophaga 
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since they made up 2.65 per cent of tile flies present in the 
nine stations. 

The general density indices for the outdoor stations run 
much higher than do those of the indoor ones, as was the 
case in the urban area. The index for all species ranged 
from high consisting of 718.0 in Station 16 to low consisting 
of 123.7 in Station 10, with an average of 398.4. The speci¬ 
fic indices for the different species and groups varied much 
more than was the case with the indoor stations. Musca vi- 
cina was present in all stations with the highest density for 
this species of 175.1 in Station 18 and lowest with 2.2 in 
Station 12. The average density for all stations was 29.3, 
which is somewhat higher than its density in the indoor sta¬ 
tions. If the one station with high density is removed then 
the average index for the remaining eight is only 11.2 which 
is considerably below that of the indoor stations. It will be 
remembered that Station 18 which showed a high Musca vi- 
cina index was the courtyard of a pork-shop where pigs were 
kept. The fact that pig manure is the best breeding medium 
for this species, as we shall show in the succeeding paper 
of this series, fully accounts for this abnormally high vicina 
index in this station. This data would indicate that the den¬ 
sity of this species in the houses of the Lungshan area is 
probably greater than it is in the courtyard except when special 
conditions as in Station 18 supervene. 

The specific index of Chrysomyia megacephala varied from 
374.1 in Station 18 to 48.7 in Station 12 with an average of 
191.6 for the nine stations. This average index was the highest 
for any of the species or groups present though the Other 
species group was a close second with an average index of 
177.5. This latter group showed a higher index in the station 
with its maximum number (Station 16 with an index of 442.0) 
than the station showing the maximum Chrysomyia megacepala 
index had. The lowest index for the Other species group was 
63.4 in Station 10. Within the Other species group the Mis¬ 
cellaneous group was most abundant with an average index for 
the nine stations of 80.5. The Genus Sarcophaga came second 
with an average index of 53.6. Muscina stabulana had an 
average index of 25.0 while Lucilia sericata had an average 
index of 18.4. 

The relative importance of the different species is shown 
by the corrected percentages. Musca vicina made up 24.7 per 
cent of the flies in Station 18 and 10.9 per cent of the flies 
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in Station 13 but did not exceed 4 per cent in any of the 
other stations. It had an average of 7.3 per cent in all nine 
stations. Chrysomyia megacephctia, on the other hand, made 
up from 87.0 to 58.5 per cent of the flies in the different stations 
and with an average of 47.9 per cent for the nine. The Other 
species group ranged from 61.6 to 22.6 per cent with an 
average of 44.8. Within this group the Miscellaneous group 
accounted for 20.4 per cent of all flies present in all stations, 
with the Genus Sarcophaga accounting for 13.4 per cent Mus - 
dna stdbvlans for 6.4 and Lucttia sericata for 4.6 per cent. 

The way in which the density indices in the outdoor and 
indoor stations compare with each other for the four villages is 
shown in Table 3 (A). The outdoor population showed a 
density which ranged from about 10 times as great as that 
of the indoor stations in Tung Hsu Ma to almost 100 times 


Table 3 .—Comparisons of fly density indices and corrected percentages of 
flies belonging to the three main groups for different classes of 
stations . (Lungshan, Jane to September, 1937.) 


Clame# of station# 


General 

denaity 

Index 

il intea 
tidna 

Chrysomyia 

msgactphala 

Other specie# 
group 

Index 

Per cent 

Index 

Per cent 

Index 

Per cent 


-Living rooms and courtyards compared 

a. Ha Chung P’o 


Hoorn# f 1-8. and 9). 

Court# (10-12, ana 17). 

Village index. 

18.0 

264.7 

184.8 

18.8 

8.6 

U.O 

95.9 

8.4 

8.2 

0.8 

184.0 

67.1 

H 

0.8 

112.1 

66.2 

m 

HU 

b. Tung Hsu Ml 

Room# (4 and 5). 

Court# (18 and 14). 

▼lilac# index. 

86.6 

832.0 

183.8 

< 

85.2 

18.8 

27.0 

?. Ya Ch 

98.8 

5.7 

14.7 

uang 

0.8 

168.7 

82.0 

0.9 

49.8 

44.6 

0.1 

149.6 

74.8 

0.1 
46.( 
40.1 

Room# (• and?). 

Courts (15 and 16)... 

Village index. 

22.7 

696.6 

809.1 

n 

m 

■ 

8.9 

40.7 

89.4 

2.4 

844.6 

178.6 

10.6 

67.9 

66.1 

d. Lungshan 

Room (8).*. 

Court (18)... 

Village Index.,. 

7.9 

709.4 

858.6 

7.6 

176.1 

91.8 

94.6 

24.7 
25.6 

0.2 

874.1 

187.1 

2.6 

52.7 

62.2 

0.2 

160.2 

80.2 

2.9 

22.6 

22.8 
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B.— The four villages compared 


Lungshan (R)... 

Hu Chung P’o 1-8. and 9). 

Ya Chuang (6 and 7) .. 

Tung Hau Ma (4 and 6) .. 

Room index___ 


a. Living rooms 


7.9 

7.5 

94.0 

0.2 

2.6 

0.2 

8.8 

18.9 

18 8 

95.9 

0.8 

2.0 

0.8 

2.1 

22.7 

19.4 

86.5 

0.9 

8.9 

2.4 

10.6 

85.6 

85.2 

98.8 

0.2 

0.9 

0.1 

0.8 

20.1 

18.9 

94.0 

0.4 

2.1 

0.8 

8.9 


b. Courtyards 


Hu Chung P’o (10-12, and 17) — 

264.7 

8.6 

8.4 

184.0 

62.6 

112.1 

44.0 

Tunc Hsu Ma (18 and 14) .. 

882.0 

18.8 

6.7 

168.7 

49.8 

149.6 

46.0 

Ya Chuang (lfi and 16) _ 

696.6 

8.4 

1.4 

242.6 

40.7 

844.6 

67.9 

Lum «han (18)___ 

709.4 

175.1 

24.7 

874.1 

62.7 

160.2 

22.6 

Court index_.._ 

472.9 

62.7 

11.1 

228.6 

48.8 

191.6 

40.5 


in Lungshan. The general index of the outdoor stations was 
23 times that of the indooor stations. The relationship of 
the densities of the different species in the outdoor and indoor 
stations was much the same in all four villages except in 
Lungshan where Musca vicina was exceptionally abundant 
in the outdoor stations due to the special conditions already 
mentioned. 

The range of variations in fly density and species com¬ 
position among the four villages is shown in Table 3 (B). 
The number of stations trapped in each village differed with 
only one each of indoor and outdoor stations in Lungshan, 
two each in Tung Hsu Ma and Ya Chuang, and three each in 
Hu Chung P’o. The indices of the villages must not, there¬ 
fore, be considered as equally representing the fly population 
present in them. The general index for the indoor stations 
ranged from 7.9 in Lungshan to 35.6 in Tung Hsu Ma while that 
for the outdoor stations ranged from 264.7 for Hu Chung P’o 
to 709.4 in Lungshan. In all four villages the population 
in the indoor stations was dominated by Musca vicim though 
in Ya Chuang a fair number of Other species group flies was 
present. In the outdoor stations only in Lungshan was Mus¬ 
ca vicina very important while Chrysomyia megacephala was 
the dominant species in all villages except Ya Chuang where 
the Other species group was the most important. 

The month by month variations of the density and species 
make up of the fly population of the whole Lungshan area 
as shown by the average density index for all indoor and 
outdoor stations and the percentage of flies belonging to each 
of the important groups and species are shown in Table 4 
and graphed in Figures 1 to 4. 
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No flies were taken in the indoor stations during the 
months of May and June. The density of M. vicina was al¬ 
ways relatively low, rising up through July to a peak of 42.3 
in August [Tab. 4 (A)]. This compares with a peak of 95.6 
for July in the indoor stations of the Tsinan area (Meng and 
Winfield, 1941a). In all months from 94 to 98 per cent of 
the flies belonged to this species while Chrysomyia megacephala 
and the Other species group together made up the remaining 
portion. 

Table 4 .—Showing the mean fly density indices and the corrected percent¬ 
ages of all flies caught each month in the indoor and outdoor stations 
tn the Lungshan rural area. 


Month 

Index 
of all 
flies 

Mueca 

vicina 

Chrgeomgia 

megacephala 

Other species group 

Group total 

Index 

Per cent 

Index 

Per cent 

Index 

Per cent 

A.—*Indoor stations 

May. 








Juno.. 








July___ 

8.7 

8.4 

98.0 


0.8 

0.2 

1.8 

August... 

46.0 

42.8 

94.1 

14 

8.0 j 

1.8 

2.9 

September .....__ 

; 

26.4 

24.8 

98.6 

0.8 

1.0 

0.8 

0.4 


Other 1 peeler group (Continued) 



Muscina 
Stakulan * 

Sarcophaga 

j 

Lucilia 

eerictUa 

Miscellaneous 


Index 

Per cent 

Index 

Per cent 

Index 

Per cent 

Index 

Per cant 

May.. 









Juno-—. 









Julv. 


6.9 

0.0 

0.0 

■■111 

0.2 

0.01 

6.12 

August_._ 

0.2 


0.2 

0.4 

0.9 

2.1 

0.01 

0.02 

September... 

0.1 

| 0.11 

0.1 

0.1 

0.1 

0.1 

0.0» 

0.00 


B.— Outdoor stations 


May. 

1.8 

0.0 

0.0 

0.0 

0.0 

1.8 

100.0 

June_ _ _ 

7.8 

0,7 

9.6 

0.2 

2.2 

6.4 

88.2 

July. 

899.1 

24.2 

6.0 

68.7 

15.9 

811.2 

78.1 

August. .. 

September.. 

858.7 

65.7 

7.8 

607.8 

69.4 

280.7 

83.0 

806.2 

26.6 

8.8 

194.4 

68.6 

86.2 

27.7 


Other species group (Continued) 


! 

: 

May. 

Mwtcina 

SUtbulane 

Sarcophaga 

Lucilia j 

vericaia ] 

Miscellaneous 

Index 

Per cent 

Index 

Per cent 

Index 

Per cent 

Index 

Percent 

H 

Hi 

12.7 

84.0 

17.9 

2.8 

1.2 

J.O 

1.3 

89.1 

61.7 

16.3 

74.6 

17.9 

22.8 

7.2 

6.8 

0.0 

0.8 

62.4 

84.7 

6.0 

0.0 

11.6 

18.1 

4.1 

1.9 

0.2 

1.8 

98.8 

160.8 

69.1 

12.7 

24.7 

24.8 

18.8 
19.8 

June.... 

July ....._ 

August. 

September_........ 



In the outdoor stations flies were taken in all months be¬ 
tween May and September. The general density index was 
highest in August when it reached 853.7 (Fig. 1 ). The com¬ 
parable peaks for the Tsinan area occurred in September and 
reached 1,781.9 flies. Musca vicina appeared in the outdoor 
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Figure 1 



stations in June which was a month earlier than it was taken 
in the indoor stations. The density of this species reached 
a peak of 65.7 in August which was higher than the peak in 
indoor stations. It should be remembered that the excep¬ 
tional conditions of Station 18 are largely responsible for 
this greater density of M. vicina in the outdoor stations. The 
Tsinan area peak for this species in the outdoor stations was 
162.4 and also occurred in August. M. vicina was relatively 
most important in June when it made up 9.6 per cent of the 
flies in the outdoor stations (Table 4, fig. 2). The density of 
Chryeomyia megacephala in this rural area paralleled its density 
in the Tsinan area since only a few adults were trapped in 
June, the number rose up through July to a peak of 507.8 in 
August. In Tsinan, however, the peak came in September 
and reached 1,480 flies. This was the most common species 
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in August and September comprising 59.4 and 63.5 per cent 
of the population in these months respectively (Fig. 2). 


loo 


Figure 2 



The only dies caught in May in the outdoor stations belonged 
to the Other species group. The peak for this group reached 
311.2 and occurred in July. The number present in August 
was only slightly smaller (Fig. 1). This single peak in July 
compares with a double peak for this group in the Tsinan area, 
one of 190.6 in June and the other of 179.0 in September. 
It is apparent, therefore, that this group is relatively more 
abundant in Lungshan than in Tsinan. This fact can be 
explained on the basis of what is known about breeding habits 
of the species in this group. (See below and succeeding pa> 
per in the series). The Other species group was the most 
common group present in May, June, and July (Fig. 2). The 
indices for the species composing the Other species group are 
shown in Figure 3. The Miscellaneous group which included 
the unidentified species was the most abundant with a peak of 
160.8 in August. It was followed by the genus Sarcophaga 
with a peak of 89.1 in July. Musdna stabvlans and Lucilia 
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Figure 3 



eericata also show July peaks. The percentage of the popu¬ 
lation belonging to each of these species is shown in Figure 4. 
Sarcophaga made up the highest percentage in May, Muscina 
stabulans in June, and the Miscellaneous group in July, August, 
and September. 

Figure 4 

8o-] 
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Comparisons of the fty population of the Lungshan rural 
area with that of the Tsinan urban area (Meng and Win¬ 
field, 1941a) are easily made by studying Table 6. The 
general density index for the indoor stations shows that the 
Tsinan area had a definitely larger fly population than did the 
Lungshan area during the months of June, July, and August 
but that in September the two populations were quite similar, 
with the Tsinan index being only slightly higher than the 
Lungshan one. In both areas, the dominant species of the 
indoor stations was Musca vicina, which made up over 93 per 
cent of the mean population, and it was considerably more 
dense in Tsinan particularly during June and July. The mean 
general density index, as well as the mean index of Musca 
vicina, for the urban area, was more than three times as great 
present in both areas but the indices were very low. 
as that for the rural one. Chi-ysomyia megacephaki occurred 
in the indoor stations of both areas in small numbers, though 
the index for this species was considerably higher for Tsinan 
than for Lungshan. Similarly the Other species group was 
Lungshan only during the month of July while during May, 

In the outdoor stations, the general index was higher in 
June, August, and September the Tsinan index was considerably 
higher. Musca vicina was more abundant in the Tsinan out¬ 
door stations during all five months for which comparable data 
are available. Chrysomyia megacephala, which was the domi¬ 
nant outdoor species in both areas, was more abundant in 
Lungshan only during July, while its density during June, 
August, and September was much greater in Tsinan than in 
Lungshan. The Other species group had a higher density in¬ 
dex in Tsinan than in Lungshan during May, June, and Sep¬ 
tember but was considerably higher in Lungshan in July and 
August. 

Among this latter group, Muscina stabulans, Genus Sarco- 
phaga, and Lucilia sericata were definitely more abundant in 
Tsinan outdoor stations during May, June, and September, 
while their density indices in July were decidedly greater in 
the rural than in the urban area. On the other hand, during 
the month of August, the density of Muscina stabulans was 
somewhat greater in Lungshan than in Tsinan; the index for 
Sarcophaga was slightly higher in Tsinan than in Lungshan; 
while that for Lucilia sericata was decidedly much higher in 
Lungshan than in Tsinan. The Miscellaneous group was more 
abundant in Tsinan outdoor stations during May and June 
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and was less abundant in this area during July, August, and 
September. 

As shown in the penultimate line of Table 5 the mean density 
index of all flies in the outdoor stations as well as those of 
Musca vicina and Chrysomyia megacephala was decidedly higher 
in the urban than in the rural area, while, on the other hand, 
the density indices of the Other species group in outdoor 
stations of the two areas were almost equal. Among this 
latter group, the density indices of Muscina stabulans and 
Sarcophaga were definitely higher in Tsinan than in Lungshan; 
the indices for Lucilia sericata in the two areas were almost 
equal; while the mean index for the Miscellaneous group was 
decidedly much higher in the rural than in the urban area. 

When the percentages of the mean indices shown in the 
last line of Table 5 is taken into account, it can be seen that 
both Musca vicina and Chrysomyia megacephala made up a 
higher percentage of the outdoor population in Tsinan than 
in Lungshan, while of those which belonged to the individual 


Tabus 5 .—Comparison of the fly population of the Tsinan urban area (T) 
for 1SSS with that of the Lungshan rural area (L) for 19S7. 



General 

1 Musca \ 

Chryomyia 

Other ipedo 

Month 

density 

index 

il 

megacephala 

index 

fX p 

T 

L 

I T 

L 

T 

L 

T 

h 


A.—Indoor stations 


• i 

Jane___ 

60.1 

95.8 
70.1 

80.9 


59.8 

96.6 

59.0 

26.2 


0.0 

0.0 

8.2 

4.2 


0.8 

0.2 

8.0 

0.6 


My . 

August. 

September._ 

8.7 

45.0 

26.4 

8.4 

42.8 

24.6 

0.1 

1.4 

0.8 

0.2 

1.8 

0.8 


Mean. 

64.2 

19.9 

60.0 

18.9 

8.1 

0.6 

ss 

0.6 

Percentage of mean - 



98.6 

95.0 

4.8 

2.6 

SI 

2.6 



General 

Mmciiux 

Genus 

Lueitia 

Miscellaneous 

Month 

density 

index 

ektbulane 

index 

earcoghaga 

eeriaata 

Index 

spades 

Index 

T 

L 

T 

L 

T 

L 

T 

L 

T 

L 
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B.— Outdoor stations 


May. 

81.9 

11.8 

0.8 

mm 

0.0 

0.0 

61.7 

1.9 

June.. 

227.8 

7.8 

84.6 

Hrfti 

2.6 

0.2 

190.6 

6.4 

July___ 

198.9 

899.1 

186.8 


1.0 

88.7 

61.6 

811.1 

280.7 


1,288.7 

1,781.9 

858.7 

162.4 

■IjEl 

997.6 

607.8 

128.7 

B^tember......... 

806.2 

64.4 

iu 

1,480.6 

194.4 

197.0 

88.2 


Mmo . 

704.7 

818.6 

77.6 

28.4 

496.8 

168.1 

180.8 

187.0 


PeroenU|« of moan... 



1.0 

7.6 

70.4 

48.8 

18.6 

48.7 





Month 

General 

density 

index 

Miutcina 

tiabulana 

Index 

Genus 

sarcophaga 

index 

Lucilia 

scrioata 

Index 

Miscellaneous 

spades 

index 

T 

L 

T 

L 

T 

L 

T 

1 

T 

L 

B.—Outdoor stationa (Continued) 

May. 

June... 

July. 

August_ 

September_ 

Moan. 

Percentage of n 

81.9 

227.6 

198.9 

1288.7 

1,781.9 

11.8 

7.8 

899.1 
868.7 

806.2 

66.10 

66.60 

86.86 

18.98 

24.06 

0.2 

2.6 

71.4 

24.0 

8.8 

14.91 

46.82 

12.62 

77.88 

106.27 

1.0 

1.8 

89.1 

61.7 

16.8 

2.42 

49.10 

9.88 

11.14 

17.04 

0.0 

0.8 

62.4 

84.7 

6.0 

8.22 

40.66 

8.86 

16.28 

60.06 


704.7 

818.6 

88.19 

20.4 

61.06 

88.9 

17.82 

18.8 

28.71 

S3 

east. 


■a 

6.6 


10.8 

2.6 

6.0 

8.4 

20.4 


species of the Other species group as well as the entire group 
itself show the reverse. 

All the foregoing comparisons when taken as a whole seem 
to justify the following conclusions. First, the indoor fly 
population in both areas is definitely dominated by Musca vid¬ 
ua which made up over 93 per cent of the mean population. 
This is due to the predilection which this fly manifests in en¬ 
tering the dark interior of houses while seeking for food and 
shelter. Second, the indoor population in the urban area is 
definitely more dense than in the rural area. This fact is cor¬ 
related with the breeding habits of Musca vicina, the dominant 
indoor species, as will be shown in detail in the succeeding 
paper of this series. Third, the outdoor population is more 
dense in the urban area than in the rural area. This is due 
largely to the habit of Chrysomyia megacephala of breeding 
in liquid human feces in latrines aqd at feces cake drying 
grounds in and around the city. Feces cakes are not dried 
in the rural area. Fourth, the species which make up the 
outdoor population in the urban and the rural areas show cer¬ 
tain important differences. Chrysomyia megacephala is the 
dominant species in both areas and it is definitely more abun¬ 
dant and constitutes a bigger percentage of the population in 
tiie urban area than in the rural one. Musca vicina is much 
more abundant and made up a bigger percentage of the popu* 
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lation in the outdoor stations of the urban area than it is in 
the rural one. The Other species group is equally dense in 
both areas though it made up a bigger percentage of the popu¬ 
lation in the rural than in the urban area as did the individual 
species among this group. Among this group, both Muscina 
stabukms and Genus Sarcophaga were more dense in the urban 
than in the rural area; the indices for Lucilia sericata in the 
two areas were approximately the same; while the Miscellaneous 
group was definitely more dense in the rural than in the urban 
area. Most of these important differences can be explained 
in the light of the breeding habits and abundance of the breed¬ 
ing media which are suited to the different species concerned. 
The data which will make this point clear will be presented 
in the next paper of this series. 

SUMMARY 

A total of 101,481 flies was trapped by standard trapping 
methods in 9 indoor and 9 outdoor stations in four villages 
of the Lungshan rural area of West Shantung, China, between 
May and September 1937. A study of the density indices 
and species make up the population taken from these trap¬ 
pings revealed the following: 

1. Musca vicina was the dominant species in the indoor sta¬ 
tions comprising from 81.5 per cent to 100 per cent with 
an average of 94.4 per cent of the population, and with a 
density index of from 6.7 to 44.3 with an average of 18.9 for 
the nine stations. Chrysomyia megacephala and the Other 
species group made up the remaining portion of the indoor 
population. 

2. Chrysomyia megacephala was the dominant species of the 
outdoor stations, making up from 37.0 per cent to 58.5 per 
cent with an average of 47.9 per cent of the population and 
with a density index of from 48.7 to 374.1 with an average of 
191.6. The Other species group is the next in importance 
comprising from 22.6 per cent to 61.6 per cent with an aver¬ 
age of 44.8 per cent of the population and with a density 
index of 63.4 to 442.0 and an average of 177.5. Musca vicina 
made up only a small percentage of the outdoor population 
with a low density index in all stations but one (18), where 
exceptional amounts of pig manure were available for breeding. 
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8. The outdoor population index was from 10 to 100 with 
an average of 23 times as large as was the indoor index in 
the four villages studied. 

4. The four villages all showed different general fly den¬ 
sity indices for both outdoor and indoor stations but the 
ratios of the indices of the various species to each other were 
similar in all four villages. 

5. The month by month variations of the average density 
indices for the species in the 9 indoor stations showed that 
Musca vicina appeared in July, increased to a maximum num¬ 
ber in August and declined thereafter, while the other spe¬ 
cies were negligible during all months. 

6. The monthly variations in the outdoor stations showed 
that Chrysomyia megacephala appeared in late June and reached 
the highest point in August. The Other species group was 
already present when trapping started in May and rose to a 
maximum in July. Musca vicina appeared in June and was 
present in large number in August. 

7. Comparisons between the fly population in the Lung- 
shan rural area for 1937 with that of the Tsinan urban area 
for 1936 showed that: 

(A) The indoor population in th urban area was definitely 
denser than in the rural area. 

(B) Musca vicina was the dominant indoor species and con¬ 
stituted over 93 per cent of the population in both areas. 

(C) The density of the outdoor population also was greater 
in the urban than in the rural area. 

(D) Chrysomyia megacephala was the dominant species in 
the outdoor population of both areas and was definitely more 
dense and made-up a bigger percentage of the population in 
the urban than in the rural area. 

(E) The Other species group was equally dense out of doors 
in both areas although it made up a bigger percentage of the 
outdoor population in the rural than in the urban area as did 
the individual species of this group. Among this group, both 
Muscina stabulans and Genus Sarcopliaga were definitely more 
dense in the urban than in the rural area; the indices for Lucilia 
sericata in the two areas were approximately the same; while 
the index for the Miscellaneous group was definitely much higher 
in the rural than in the urban area. 

(F) Musca vicina was more dense and made up a bigger per¬ 
centage of the outdoor population in the urban than in the rural 
area. 
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(G) Most of these differences in population density and 
species make up in the two areas seem to be correlated with 
breeding habits and opportunities for breeding as will be shown 
in tiie succeeding paper of this series. 

REFERENCES 

Meno, C. H. and G. F. Winfield. Studies on the control of feoal- 
bome diseases in North China. XIII. An approach to the quan¬ 
titative study of the house frequenting fly population. A. The 
estimation of trapping rates. Peking Nat. Hist. Bull. IS (1941) 
817-881. 

Meno, C. H. and G. F. Winfield. Studies on the control of fecal-borne 
diseases in North China. XIV. An appzoaoh to the quantitative study 
of house frequenting fly population. B. The characteristics of an urban 
fly population. Peking Nat. Hist. Bull. IS (1941) 338-851. 



ILLUSTRATIONS 

Fig. 1. Showing monthly variations in the mean fly density indices of all 
flies, Musca vicina, Chrysomyia megacephala, and the Other 
species group in outdoor stations. Ordinate: fly density; abs¬ 
cissa: months. 

2. Showing monthly variations in the corrected percentages of all 

flies belonging to Musca vicina , Chrysomyia megacephala, and 
the Other species group in outdoor stations. Ordinate: per¬ 
centage of flies; abscissa: months. 

3. Showing monthly variations in the mean density indices of Muscina 

stabulans, genus Sarcophaga, Lucilia sericata, and Miscellaneous 
species of the Other species group in the outdoor stations. 
Ordinate: fly density; abscissa: months. 

4. Showing monthly variations in the corrected percentages of all 

flies belonging to Muscina stabulans, genus Sarcophaga, Luscilia 
sericata, and the Miscellaneous species in the outdoor stations. 
Ordinate: percentage of flies; abscissa: months. 
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LIGATURES AND CONJUNCTIONS IN ILOKO 


By Morice Vanoverbergh 

Belgian Missionary, Bauko, Mountain Province, Luzon 
CHAPTER I. THE LIGATURE 
I. THE LIGATURE A OR #GA 


I. In the grammars of Revs. Naves and Lopez are formulated 
the following rules for the discrimination between the use of a 
and that of nga: 

1. Naves: A is used when placed between a word ending in a 
consonant and one beginning with a consonant; 1$ga is used 
when placed between a word ending in a and one beginning 
with a. 

2. Lopez: figa is used when following a word in a; A is used 
in all other cases. 

Our own opinion: Euphony is the only rule and daily use the 
only teacher; but to make the use of both ligatures uniform in 
literature, we follow the opinion of most all serious Iloko writers, 
who actually accept the following rules: 

A is written whenever it is followed by a word beginning with 
a consonant; 

ftga is written whenever it is followed by a word beginning 
with a vowel. Examples: 


ti baldy a dakkSl 
ti &8o a basait 
ti pusa a bassit 
ti narbd nga agdmang 
ti puso nga agladingit 
ti dakkSl nga dso 
ti pusa nga immdy 
ti dso Uga timel 
ti bassit nga ubing 


the large house, 
the small dog. 
the small cat. 
the ruined granary, 
the heart that grieves, 
the big dog. 
the cat that came, 
the dumb dog. 
the small child. 


II. This ligature is used to connect almost all members of the 
sentence with one another, and also to connect subordinate 
clauses with the principal one. 

A. It is always used to translate the English relative pronoun 
except in one case, where the ligature ti takes its place. 

Sometimes the term which in English is introduced by a rela¬ 
tive pronoun, precedes the noun it modifies, exactly like an or- 
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dinary adjective and with the same nuance of meaning. Cfr. 
The Adjective. IV. General Remarks. I *. 

Ti tdo nga immdy, “the man who came", or ti immdy a too, 
"the man who came” (with less stress on the clause "who came"). 

This illustrates the nature of the Iloko ligature a or rljo, which 
very often includes more or less the notion of a relative pronoun: 
ti kabdyo a napigsd, "the horse which is strong”, and its inver* 
sion: ti napigsd a kabdyo, "the strong horse". Examples: 


ti lakay nga immay 
dagiti tdo a mapdn aglakldko 
iti abil 

lakdykayo a dakkdl dnay ti 
8iribna 

nakitami daydi ubing a naka- 
idram iti balaymi 
awdn ti tdo a sadnna a kaydt 
ti uminum no mabalinna 
dakami a nakapukaw kada- 
giti dmin a kukuami 
ayabdm ni Pidro a napdn 
naifydla iti kdyo idi namin - 
sdn a malim 


the old man who came. 

the men who go to sell cloth. 

you are old men who have much 
wisdom. 

we saw the child who burnt our 
house. 

there is no man who does not like to 
drink if he can. 

we who lost all our belongings. 

call Peter who went to get wood the 
afternoon before last. 


Nora 1.—When the subject of a subordinate clause introduced by a rela¬ 
tive pronoun is the same as that of the principal sentence, it is always 
expressed in the third person singular, when it stands for a possessive. 
In case it stands for a personal pronoun, it is omitted. Cfr. The Pronoun. 
I. Personal Pronouns. 1. Note IV. # Examples: 


sikd rijr a addd ndkemna 
9 %kd ti Difoko itga awdn pa- 
tinggd ti imbdgna 
sidk itga add ti kukuana 
st 6k a napdn kimmita 
dakami a nagsubli 
dakayd a baesit ti pamnuktina 
dakayo a maydt 
dakayd a narigat ti bidgna 
isuda a naaingpH ti panog- 
bidgna 

isuda a timmardy 
dagiti dso a kimmagdt 
dakami ti awdn pirdkna 
sikd ti awdn dsona 
sidk ti napdn naifydla iti gir 
natangda 
dakami ti modi 
dakayd ti ag tardy 
isdda ti addd dsona 


you that have sense. 

Thou art my God Whose kindness is 
infinite. 

I who have much property. 

I who went to see. 
we who came back, 
you who have little faith, 
you who are willing, 
you whose lives are hard, 
they who lead a virtuous life. 

they who ran away, 
the dogs that bit. 

we are those who have no money, 
you are the one who has no dog. 

I was the one who went to get what 
they bought. 

we are those who refuse, 
you are those who run. 
they are those who have dogs. 


'Anthropos U (1931) 485. 
• Anthropos 28 (1933) 688. 
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B. In the course of preceding papers we have very often 
touched on the subject of the ligature, when we explained the use 
of the different members of the grammatical sentence; however, 
to be complete, we give the following tables, which may serve as 
a recapitulation and at the same time supply all omissions; a 
third table will find its place under the ligature ti. 

FIRST TABLE 

The ligature a or nga is used: 

1. Between two substantives, when the last qualifies the first 
Examples: 

ti foo a babdi the bitch. 

ti kaldiity a laldki the he-groat. 

ti baldy a kdyo the wooden house. 

ti kdwar a landok the iron chain. 

2. Between subtantives and attributes, or vice versa. Exam¬ 
ples: 

ti dso a dakkdl the large dog. 

ti ubiity a bassit the small child. 

ti MurtfypSt a baldsanj the virtuous girl. 

ti napig$d a nudity the strong carabao. 

3. Between numbers and substantives or attributes. Exam- 


dud a tdo two men. 

talld a babdi three women. 

uppdt a dakkdl four big ones. 

sangapulo a napigsd a kabdyo ten strong horses. 


4« Between personal pronouns of the first series and substan¬ 
tives, attributes or numbers. Examples: 


dakami a babdkn&ift 
iauda a laUdki 
sikd a babdi 
sidk a napaityldw 
dakayS a dud 
datayS nga uppdt 


we rich men. 
they, men. 
you, a woman. 
I, a poor man. 
you two. 
we four. 


6. Between the complete forms of the demonstratives and sub¬ 
stantives without a qualifying word, attributes or numbers. 
Examples: 

daytSy a lah&y this old man* 

dagitSy a babakndrty these rich men. 

dagitd a natdyag those tall ones. 

•dagididy itya uppdt those four. 
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Note; 2. —The ligature may be omitted in this case. Examples: 


daytoy lakdy this old man. 

dagitd babakndng those rich men. 

daydidy natdyag that tail one. 

dagitdy dud those two. 

daydi ubing that child. 

6. Between adjectives and adverbs, or vice versa. Examples: 


nafiglna a nalabds 
napaldlo a dakkdl 
pasig a nalukmeg 
pulos a ddkes 
kastdy a dakkil 
nabakndng a sigud 

7. 


too expensive. 

too large. 

all of them fat. 

entirely bad. 

as large as this. 

rich from the beginning. 


Between some numbers. Examples: 


uppdt a pulo 
aidm a gasdt 
innim a rlbu 


forty. 

nine hundred, 
six thousand. 


8. Between predicates without a definite subject or indefinite 
substantives and substantival verbs. In this case, the substan¬ 
tival verb corresponds to an English infinitive. Examples: 


nakaay-aydt a buy den 
nakaladladliigit a denggdn 
nasam-it a ramanan 
narigat a baonSn 
naimbdg a tungpdlcn 
nalakd a patitn 
ddkes figa inumdn 
nakaskaadaaw a kitkitaen 
tdo figa ay at cn 
lakdy a daydwen 
anndng a tungpdlen 
tebbdiCif a lualoin 

9. Between predicates with a 
this case, the verb corresponds 
Examples: 


it is lovable to look at it. 
it is sad to hear it. 
it is sweet to the taste, 
it is hard to send him. 
it is good to comply with it. 
it is easy to believe it. 
it is bad to drink it. 
it is wonderful to behold, 
a man to be loved, 
an old man to be honored, 
a duty to be complied with, 
one should recite the prayer. 

definite subject and verbs. In 
3 an English present participle. 


na&adtitak a mamunag 
nasigldt nga agtardy 
napig8dkami a mangamit 
nalaingka nga agsdngit 
narugitda nga agldto 
adukami a mangdn 
bassltkayo a mapdn 
nalakdda a lumakdy 
nadardsyo fig a indla 
nalakdda a malipdtan 
narigatda a nabirdkan 
dudda figa immdy 


I am lazy in carrying, 
he is a swift runner, 
we are strong bearers, 
you are good at weeping, 
they are dirty cooks, 
we are many eaters, 
you are few to go. 
they age easily, 
you got it quick, 
they forget it easily, 
they found it with difficulty, 
they came two of them. 
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IQ. Between substantival verbs and adjectival verbs with a 
definite subject. In this case, the adjectival verb corresponds 
to an English clause introduced by “that”. Examples: 


kaydtko a pumdnawda 
ammotc a maydtda 
ammona a nagtardyak 
naddmagda a nagtdlawkami 
ipal&bosda i/Tga umdykayo 
dida tinangddnan a nagban - 
bannog 

inpakaammdda a natdy ti 
asdwak 


I want them to go away. 

I know that they are willing, 
he knows that I ran. 
they heard that we escaped, 
they allow you to come, 
they gave him no salary when he 
worked till he was tired, 
they announced the death of my hus¬ 
band. 


11. Between two substantival verbs. In this case, the second 
verb corresponds to an English infinitive, or, if the subject of 
both verbs is not the same, to an English clause introduced by 
“that”. Examples: 

kaydtmi nga alden 
ammona a basden 
irikarina a sinapatadn 
kaydtda a kanin 
tinulbekdnna a niluktdn 
ibilinmi a birdkenyo 
ipalubosda a sagddanmi 

kaydtko a balkdtenda 
kinondna iTga inapw/Tgol ti 
tuibsdtna 

12. Between adjectival verbs and substantival verbs. In this 
case, the substantival verb corresponds to an English present 
participle, or, if the subject of both verbs is not the same, to an 
English clause introduced by “that”. Examples: 


we want to take it 
he knows how to read it 
he promised under oath, 
they want to eat it. 
he opened it with the key. 
we order you to look for it. 
they allow us to sweep it (that we 
sweep it). 

I want them to wrap it up. 
he said embracing his brother. 


di sumunlfbdt ITga ayabdn 
di agtalidw a pakisaodn 

maitibkulda a ginagdra 
kumugtdr a sakaydn 
agsdngit a bauten 
madl a baondn 
maydtda tf&a aldenmi 
madida a sagddanmi 
di nagtlmek a bindutda 


he does not answer when called, 
he does not look back when spoken 
to. 

they stumble on purpose, 
he kicks when mounted, 
he weeps when whipped, 
he refuses to be sent, 
they are willing that we take it. 
they do not want us to sweep it. 
he said nothing when they whipped 
him. 


18. Between two adjectival verbs. In this case, the second 
verb corresponds to an English present participle, or, if the 
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subject of both verbs is not the same, to an English danse in¬ 
troduced by “that”. Examples: 


aggagdtka nga agddal 
agin&yadda a magni 
aginrinutda a pumidut 
agpukpukkdwda a matmatti* 
rog 

agsursdrai a mangmafijf&n 
agbasbdsaka a magmagnd 
madi a kumiia 
maydtda nga umdy 
maydtda n&a umdykami 
madida a magndkami 


be diligent in studying, 
they walk slowly, 
they steal a little at a time, 
they shout sleeping. 

he writes eating, 
you read walking, 
he refuses to look, 
they are willing to come, 
they are willing that we eome. 
they do not want us to walk. 


14. Between addd with a definite subject and adjectival verbs. 
In this case, the verb corresponds to an English present parti¬ 
ciple. Examples: 


adddak nga umdy 
adddda rCJra a gsursurai 
addd a maturog 
adddkayo a mapdn 


1 am coming, 
they are writing, 
he is sleeping, 
are you going? 


16. Between verbs and adverbs, or vice versa. Examples: 


sigud a maydt 
kankandyon a madi 
madi a putts 
sagpaminsdn tfga umdy 
inalddw nga agsdngit 
matdrogda a patindyon 


he has always been willing, 
he always refuses, 
he doesn’t want at all. 
he comes now and them 
he weeps every day. 
they always sleep. 


16. Between the negative sadn the the word it qualifies. Ex¬ 
amples: 


sadn a ddkss 
sadn a tdo 
sadnda a taltt 
soda t&a umdy 
sadn a sidk 
sadn a nt daytdy 
sadnna tiga indla 
sadnko a kaydt 
sadn a tapnd umdyka 

17. After a few conjunctions. 

apdman a pimmdnaw 
isuna Ideng nga addd ditdy 
idinto a simmaydaten 


it is not bad. 
he is not a man. 
they are not three, 
he does not come, 
not I. 

not this one. 

he did not take it 

I don’t like it. 

not that you should come. 

Examples: 

he was scarcely gone. 

the question is that it is here. 

while it had grown nicer already. 
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SECOND TABUS 

The ligature a or nga is omitted in the following cases, where 
the numbers in parentheses correspond to those of the preceding 

table: 


1 (1), Between ap6 without a 
difies. Examples: 

possessive and the noun it mo¬ 

ni ap6 lak&y 

ths old gentleman. 

ni apd bakSt 

the old lady. 

id apt Antdnio 

Mr. Anthony. 

ni apt teeortro 

Mr. treasurer. 

2 (1). Between a few common names of persons used without 
a possessive and their proper names. Examples: 

ni amd Judn 

father John. 

id lakdy Antdnio 

the old Anthony. 

ni bakdt Ana 

the old Ann. 

3 (2). Between tungg&l or tumudggdl and the word it modi- 

lies. Examples: 


tunggdl alddw 

every day. 

tumunggdl ddras 

each time. 

sag tunggdl gasut 

each one hundred. 

tuiTggdl kadakayd 

everyone of you. 

tumuiTggdl aramidenda 

every time they do it. 

tumuHggdl agsdrakkami 

every time we meet. 

tutijjgdl kalpasdn ti ddwat 

after each asking. 

tumurffygdl baliksSnna dagitby 

every time he pronounces these 

a sad 

words. 

turiggdl ddwat 

every asking. 

tufipgdl malaglpkayo 

every time I remember you. 

4 (3). Between numbers ending in a vowel and some substan- 

tives. Examples: 


limd salapi 

two pesos fifty. 

dua salup 

two gantas. 

talld bukSl nfra itldg 

three eggs. 

sadtapUo ket dud kuribut 

twelve baskets. 

5 (5). Between the abbreviated forms of the demonstratives 
and substantives, attributes and numbers. Examples: 

di lakdy 

that old man. 

toy dso 

this dog. 

toy dakkSl 

this large one. 

didy bassit 

that small one. 

toy uppdt 

those four. 

ta limd 

those five. 
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Note 8.—In a few cases the ligature may be used. Examples: 

toy a baldy 

this house. 

didy a dakkdl 

that large one. 

6 (5). Between the complete forms of the demonstratives and 
substantives connected with attributes or numbers. Examples: 

daytoy dakkdl nga dso 

this large dog. 

daydidy lakdy a bulsdk 

that blind old man. 

daydi basalt nga ublng 

that small child. 

dagitdy dud a babdi 

these two women. 

dagididy natangsit a bard 

those proud young men. 

dagidl talld a lalldki 

those three men. 

dagitdy ubbing nga timel 

those dumb children. 

7 (6). Between adjectives and adverbs, or vice versa. Exam- 

pies: 


dakkil unay 

very large. 

basslt Ideng 

only little. 

inggdt samAt 

very sweet. 

adu pay 

many more. 

ddan met 

it's old though. 

8 (7). Between some numbers. Examples: 

talld pulo 

thirty. 

wald pulo 

eighty. 

dud gasdt 

two hundred. 

limd ribu 

five thousand 

9 (13). Between the auxiliaries in, mapan and umdy, and the 
principal verb. In this case the verb corresponds to an English 

infinitive. Examples: 


inna birdken 

he goes to look for it. 

inkam sapliten 

we go to whip him. 

napdn nangdla 

he went to take some. 

napdnyo gindtang 

did you go to buy it? 

umdyda mangdn 

they come to eat. 

immdy kimmUa 

he came to see. 

10 (14). Between adda without a definite subject and adjec- 

tival verbs. Examples: 


addd umdy 

somebody comes. 

addd madi 

some refuse. 

addd mangdla 

someone takes it. 

addd maydt 

some are willing. 

11 (15). Between verbs and adverbs, or vice versa. Exam- 

pies: 


madi Idefify 

he still refuses. 

kaydtna dnay 

he wants it badly. 
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he arrives at once, 
he goes now. 
he lives here, 
come quickly, 
go for a while. 

12 (16). Between the negative di and the word it modifies. 
Examples: 

diak kaydt 
dida alden 
dikam masdpul 
dika agtdkaw 

13 (17). In general, when an article, a conjunction, another 
ligature, and so on, connects the words. Examples: 

addd ti tdo that man is there. 

dakkil ti dso the dog is big. 

napdn itdy malcm he went this afternoon. 

umdy no bigdt he comes to-morrow. 

8idk ti modi it is I who refuse. 

ibagdm ta umdy tell him to come. 

inpdnna ididy baldy he carried it into the house. 

II. THE LIGATURE TI 

A. The ligature ti translates the English relative pronoun 
whenever the subject of a predicate or of an adjectival verb, the 
object of a substantival verb, an adverb, and so on, is emphasized 
and precedes all other members of the sentence. Cfr. The Pro¬ 
noun. IV. Relative Pronouns. II®. Examples: 

I am the tall one. 

I am the one to whom they write, 
it is your child who is fat. 
he weeps in the house, 
your rice fields are the large ones, 
your weeping is what is strong, 
it is the dog which is not there, 
houses are what I have not. 
they are those who are there, 
they want to do it slowly, 
he it is who refuses, 
it is John who weeps, 
you are those who are angry, 
it is we who go. 
salt it what we buy. 
the old man is the one he looks for. 
them I like. 


eidk ti natdyag 
sidk ti pagsurdtanda 
ti andkmo ti nalukmdg 
ididy baldy ti pagsangitanna 
dagiti tdlonmo ti naldtoa 
ti panagsdnfrityo ti napigsd 
ti dso ti awdn 
baldy ti awdn kanidk 
isuda ti addd 
ti agindyad ti kaydtda 
isu ti madi 
ni Judn ti agsdnfrit 
dakayd ti napddot ti dlona 
dakami ti mapdn 
asin ti gatdii^enmi 
ti lakdy ti sapulenna 
isuda ti kaydtko 


I won’t. 

they do not take it. 
we don’t need it. 
don’t steal. 


pagamodn sumaiigpit 
mapdn itd 
agnaSd ditdy 
umdyka dards 
inka biit 


SAnthropos 28 (1983 ) 701. 
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B. Ti is used as a ligature in the following cases: 

THIRD TABLES 


The numbers in parentheses correspond to those of the first 
table, under the ligature a or liga. 


1 (2). Between dmin meaning “the whole” and the word it 
modifies. Examples: 


dmin ti lubortfr 
dmin ti ili 
dmin ti baldymi 
dmin ti bagina 


the whole world, 
the whole town, 
our whole house, 
his entire body. 


2 (9). Between predicates without a definite subject and ad* 
jectival verbs. In this case, the verb corresponds to an English 
infinitive. Examples: 


narigat ti agkdli 
nakaay-aydt ti makakita ka- 
dakayd 

nalakd ti agsad 
naimbdg ti aglu&lo 
ddkes ti agbdsol 
naimas ti mangdn no mabisin 
datdo 

nakaladladingit ti agnina iti 
gwyyim 

nakaragragadk ti sumati&ptt 
ididy baldy 


it is difficult to dig. 
it is lovable to see you. 

it is easy to talk, 
it is good to pray, 
it is bad to sin. 

it is sweet to eat when one is hungry, 
it is sad to separate from a friend, 
it is joyful to come home. 


3 (10). Between substantival verbs and adjectival verbs with¬ 
out a definite subject. In this case, the adjectival verb corre¬ 
sponds to an English infinitive. Examples: 


kaydtko ti mapdn 
kaydtda ti agtugdw 
ammdna ti agbdsa 
ipalubosmi ti agkatdwa 
inkariyo ti agbdyad 
darasSnyo ti mapdn 
inayddenyo ti agdlad 
sansdnenda ti aghidlo 


I want to go. 
they want to sit. 
he knows how to read, 
we allow laughing, 
you promised to pay. 
go quickly. 

make the fence slowly, 
they pray often. 


4 (14). Between awdn and its indefinite subject, except when 
the ligature ti precedes it, in which case the second one ie gen¬ 
erally omitted, as well as in a few other cases which have to be 
learned by use. Examples: 


awdn ti tdo no man is here. 

awdn ti umdy nobody comes. 

awdn ti dso kadakudda they have no dog. 

awdn ti aldenda they take nothing. 
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atodn ti bcUdymi 
awdn ti insaifypdtda 
awdn ti birdkenyo 
sidk ti awdn bagdsna 
awdn Babdli 


we have no house, 
they brought nothing, 
don't you look for anything! 

I am the one who has no riee. 
nothing else. 


Note 4. —Sometimes the ligature ti becomes t when it follows a word end¬ 
ing in a vowel. Examples: 


isdt maydt he it is who likes it. 

dakamit mapdn we shall go. 

isddat modi they are those who refuse. 

5. The ligature iti sometimes replaces the ligature a or nga 
between substantival verbs in literature; this form, which is 
probably incorrect, never occurs in speech and rarely in litera¬ 
ture. Examples: 

dawdtek iti isaldkannak I ask you to save me. 


III. THE LIGATURE TA 

1. This ligature takes the place of a or nga after the substan¬ 
tival verb ibagd. Examples: 

ibagdm ta umdy tell him to come. 


2. The ligature ta is sometimes used after conjunctions. 
Examples: 


idinto ta sadnmo a maklta 
anansd ta ibagdk kadaJcayd 
agsipud ta immay 
di la ket mamin-and ta ag - 
sdnfyit 

edpay komd ta maydt 
idi ta limntdbas ididy 


while you don't see him. 
therefore I tell you. 
because he came, 
lest he weep. 

I wish he were willing, 
when he passed there. 


IV. THE LIGATURE N 


The ligature n is used: 


1. To connect the adverbs to and sa to words ending in a 
vowel. Examples: 


adddnto 

waldnto 

Unto maydt 

aramidendanto 

adnto umdy 

indlananaa 

madinsa 

ieddantoma ti madi 
istinsa ti nagsdngit 


there will be some. 

there will be eight. 

the one who shall be willing. 

they will do it. 

then he comes. 

he probably took it. 

I think he refuses, 
probably they will be those who re¬ 
fuse. 

he is probably the one who wept. 
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2. Sometimes to connect the stem to the reduplication of the 
first two syllables, when the last one ends in a vowel; if the last 
syllable of the reduplication ends in a consonant, the ligature 
n sometimes takes the place of that consonant. Examples: 


agkHatMtada 

aglinniwanliw&ta 

agkarinkarikayo 

agayanay&tda 

nag8uran8uratkami 

nakidubanduba rda 


they look at one another* 

let us console one another. 

yon promise one another. 

they love one another. 

we wrote to one another. 

they tried to overcome one another. 


V. THE LIGATURE KA 

1. The ligature ka may be used between cardinal numbers 
from two up and some substantives. Examples: 


talld katdo three men. 

sangagasut a kasdhat one hundred measures. 

wa 16 kakita eight kinds. 

2. The ligature ka is very often combined with the prefix 
sanfra into sanQka, to form a prefix for units or unity. 
Examples: 


aantfkalgup 

sadgkapetpdt 

sarijfkagidddn 

Matffrkararipkdy 


one draught of water, 
one handful, 
in one; together, 
one piece (of meat). 


VI. THE LIGATURE T 

1. The ligature t is not much used in speech, but it occurs 
frequently in literature, where it is often joined to a word ending 
in a vowel. It is almost impossible to give any definite rules for 
the use of this ligature, as sometimes it is used fcnd sometimes 
not in the same combination; consequently its use is more or less 
arbitrary. However, it is mostly met before adverbs or prepo¬ 
sitions of time and place, in a few cases even replacing them. 
It should be noted here that some Iloko authors consider its use 
in some of the following examples (taken from Iloko books) en¬ 
tirely incorrect. Examples: 


gapdt iti dakkSl i Qro aydtna 
nagtaklindat iti panafijfibdr 
baet ti lakdy 

dakdakkil lat bassit if $em 
daytdy 

pakipaglak-dmanmit iti imbdg 
napdndat sadi abagdtan 
imm&lit sadi Idifyit 
awdndat ditty 
kaykaydtmot idi 


because of his great love, 
they relied on the mediation of the 
old man. 

it is only a little larger than this one. 

where we partake of the same good, 
they went south, 
he ascended into heaven, 
they are not here, 
formerly you preferred it. 
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agmiblikat sadi Manila 
kdkuat ditoy Itiboiig 
a has tat itdy 
adddt ditd 
intanSmdat ditd 
innaktot Manila 
mapdnkamit Bintdr 


go back to Manila, 
earthly goods, 
just like a while ago. 
he is there. 

they interred him there. 
I shall go to Manila, 
we go to Bintar. 


Note 6.—The ligature t must not be confounded with the abbreviation of 
ti or iti. Examples: 


anidt gap&na 
anidntot mabaUnna 
nagpaidumat eiitypdt 

ndpay kasanot ulimekna 


why? 

what shall he be able to do? 
full of virtues; extraordinarily vir¬ 
tuous. 

howsoever he keep silent. 


2. The ligature t is nearly always used between a word ending 
in a vowel and: 

a. The adverbs of place to, toy and didy . Examples: 


inkat ta 
adddt ta 

nagnoMtak idit ta 
umdykat toy 
awdndantot toy 
napdndat didy 
agmblikamit didy 

6. The abbreviated forms of 
native. Examples: 


go there, 
he is there. 

I was ill there before, 
come here. 

they will not be here, 
they went there, 
we go back there. 

the demonstratives in the nomi- 


indlanat toy dsomi 
so dn a makakuti toy imak 
inalddannat ta baldyyo 
aldennat didy pfoami 
kasandt toy indm 
bindaadat tay edratko 
anidt di kinaydtna 

C . 

when their initial i is dropped. 


he took our dog here, 
this hand of mine cannot move, 
he fenced that house of yours, 
he takes that cat of ours, 
how is that mother of yours? 
they read that letter of mine, 
what did he want? 


The abbreviated forms of the demonstratives in the oblique, 

Examples: 


saludaddendat toy ubingmi 
inbdtinat ta baldyyo 
inbagdmit ta amdn 
makakitakamit didy iliyo 
nagsubUt tay napandwanna a 
batdy 

umdykayot di nagyandnmi 


they ask this boy of ours about it. 
he left it in that house of yours, 
we told it to that father of yours, 
we can see that town of yours, 
he went back to that house he had 
left 

you will come to where we stayed. 


d. The adverbs of time itd, itdy and tdi, when their initial t 
is dropped. Examples: 
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umdydat to 
ipakaammdmi t to 
itattd (for: itaitd) 
nagsublikamit toy 
itottdy (for: itoitdy) 
madidat toy 
inbag&yot di 
indlanat di 


they come now* 
we announced it now* 
presently. 

we returned just now* 
Just a while ago* 
they refused just now. 
you said so at the tine* 
he took it then. 


3. The ligature t is used ordinarily after the prepositions or 
conjunctions inggd, inggdna, agingga, agiifygdm. Examples: 


infrgat maUm 
irtyg&t dina maasdaa 
HTggdnat tungp&l bidgko 
inggdnat iti dika natdy 
inftgdnat ti sadn a naluto 
inggdnat mabalinko 
inggdnat aggibus toy biag 
iitygdnat kabaeldn 
inggdnat iti mabayddan dmin 
aginggdt masangodnan 
aginggdt mabayddan dmin 
agiifygdnat itd 


until afternoon. 

until he has learned it thoroughly. 

till the end of my life. 

until you die. 

until it is cooked. 

with all my might. 

until the end of this life. 

with all one’s might. 

till everything has been paid. 

until the future. 

till you have paid everything. 

till now. 


Chapter 11: THE CONJUNCTION 

1. THE CONJUNCTION “AND” 


I. The conjunction “and" is represented in Iloko by ken and 
ket. 

1. Ken is used to connect two words or sentences which form 
a whole through their connection with another term either pre¬ 
ceding or following, and which consequently cannot be separated 
without affecting their meaning. 

2. Ket is used to connect two words or sentences which are 
entirely independent from any other term, so that either of them 
can be used separately without affecting their meaning. 

A. ti naXuknenb ken naimas a tindpay, “the soft and sweet 
bread". The two qualifications form a whole through their con¬ 
nection with the substantive; if they were used without any 
connecting conjunction, they would refer to two different ob¬ 
jects: ti nahikndnjfr, “the soft one"; ti naimas a tindpay, “the 
sweet bread”; therefore they are connected by ken. 

B. ni Ana babdi ket ubvfifj, “Ann, a girl and a child". ' The two 
predicates are entirely independent and could easily be used 
separately; ni Ana babdi would mean “Ann, a girl"; ub&Sfr, “she 
is a child"; therefore they are connected by ket. 

C. sika itga apdk, maitfiitur&nfi, mangikandwa ken masirib a 
mamatigm&an kanidk, ket naimbdg unay a gayyimko, “you, my 
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master, the one who guides, guards and wisely advises me, and 
my very good friend. Here are three independent predicates: 
a. apdk; b. manfiiturong, mafigikan&wa ken masirib a mamatig- 
mdan kanidk; c. naimbdg unay a gayyemko; each of them could 
be used separately: a. my master; b. the one who guides, guards 
and wisely advises me; c. my very good friend; therefore they 
are connected by ket. The second qualificative is a triple one 
and each part depends on the term kanidk (me); therefore they 
are connected by ken; if each part stood alone, they would not 
have the same meaning: ti maiigiturong, “the one who guides 
somebody”; ti mangikandwa, “the one who guards somebody”; 
ti masirib a mamatigmaan kanidk, “the one who wisely advises 
me”. 

D. agmalmal&m ken agpatndgka, “you stay the whole day and 
night”. If separated, these terms would mean: he stays the 
whole day, you stay the whole night; therefore ken is used. 

E. ayaten ken taraknenda ida, “they love and feed them”. If 
separated, these two terms would mean: to love (them), they 
feed them; therefore ken is used. 

F. agtaeng ditoy ket kankan&yon a tulongannakami, “he re¬ 
sides here and always help us”. These two sentences could 
easily be used separately: he resides here, he always helps us; 
therefore ket is used. 

G. anid ti addd ididyf—dso ken pusa, “what is there?—a dog 

and a cat”. Both substantives dso and pusa depend on the term 
addd (expressed or understood). If they were separated or 
connected with one another by ket, the sentence would mean: 
there is a dog (and) it is a cat; therefore ken is used. Exam¬ 
ples: , 

ti Upot a napigis ken naru- the torn and dirtied cloth. 
gitdn 

tapnd nalaglagddda pay ken so that they be still stronger and of 
nanayndyonda longer duration. 

dagiti kakabagidn ken am- his relatives and acquaintances. 
ammdna 

ti pagimbagdn ti kararud ken the good of soul and body. 
bagi 

Miu la a dawdtek ken kaydt- but I beg and desire your help. 
ko ti UUangmo 

eaoinna a nailit ti rodityan he says that the door is narrow and 
Aeeit no kaeand U panag- how we have to live. 
biigta 

eibubutirfy ken mamayeg- I am full of fear and I tremble. 
pigak 

adddda a eiliUddy ken ag- they are sad and weeping. 
eangednyit 
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nagtagticampUan ken nagtagi* 
partg-drkayo npa ivnmdy 
ti narfyfijig ken mkitayo 
ti amdna a bulsik ken masak- 
eakit 

%8u ti aein ken silaw ti luborig 
nagsagdba kadagiti nakiro a 
tuok ken rang gas 
tdo njra agdindindmag iti 
kinapakumbabd ken kina - 
mandkem 

tapnd madayddyawka iti isd 
amin a yan ken iti ieu drain 
a tdo 

eangapulo ket dud 
talld gasut ket uppdt a pulo 
kaydt ti lakdy ket maydtak 
met 

ikkdnnak ti pirdk ket arami- 
dem nga awdn ti kuraftgko 
eikd ti pagtaklinanmi ket dar 
wdtenmi ti tulongmo 
i&aldkannakami ket irdmanmo 
dagiti kakabsdtmi 
agpatndgka ditdy ket urdyen* 
nak 

kabladwanka ket kaydtko a 
kabladwan dagiti gayydmr 
mo 

makieadka kenkudna ket pa - 
nundtem ti aydtna kenkd 
dika maiturid ket awdn ti bi- 
legmo 

tuUifCgam idd ket kaasidnnar 
kami 

ti ndkemko madwie ket matig - 
ndy 

baddngannak ket iturMgnak 
iti nalintSg a ddlan 
manipud iti dud a tawin ket 
agpababd 

tindloyna ti nagnd ket kino • 
ndna iti ndkemna 
ket ti agdni umdwat iti bdyad 
ket agomdng iti btinga 
mayed ti agmtila ket sabdli 
ti agdni 

istirom kenkddna ti pudnd ket 
yadaydm kenkudna dagiti 
isu dmin a eipfiftit ti kina - 
nengndng 


you came carrying words and clubs, 

what you heard and saw. 

his blind and sick father, 

he is the salt and light of the world, 

he suffered intense tortures and in* 
juries. 

a man renowned for humility and 
sense. 

so that you be honored in all places 
and by all men. 

twelve. 

three hundred forty. 

the old man is willing and I also. 

give me money and make that I want 
nothing. 

we rely on you and we ask your help. 

save us and do the same to our 
brothers. 

stay here all night and wait for me. 

I salute you and I want to salute 
your friends. 

talk with him and think about his 
love for you, 

you cannot stand it and you have no 
strength. 

help them and have pity on us. 

my will is attracted and touched. 

help me and lead me on the right 
way. 

from two years down. 

he continued walking and thought by 
himself. 

and the reapers receive the price and 
gather the fruits. 

one man sows and another one reaps. 

teach him the truth and drive away 
from him all darkness and igno* 
ranee. 



Vanoverbergh: Iloko ligatures and conjunctions 10$ 


7M 

Nora 7,—If there are more than two words or sentences to be connected 
with one another, the conjunction is ordinarily used only between the last 
two. Examples: 

U dso a nanf/kit, dakkdl ken the black, large and thin dog* 
nakottdUg 

tulddek ti panavftumsina itl I imitate his contempt of self and of 
bagina met Ideng ken iti the world, his mortification of the 
Idbofiff, ti panangparpari- passions, the humility and the 
gatna kadagiti gartSm, ti purity of the mind* 
kinapakuraity ken ti kina - 
dolus ti ndkem 

ti dso a nanpisit dakkdl, no- the black dog is large, thin and has 
kottMfa ket atidddg ti ipus - a long tail. 

no 

ni Judn mandkem a tdo, masU John is a sensible man, wise and vir* 
rib ket nasingpdt tuous. 

kadagiti sadna a kdsda la no- by his words, like sharp arrows, he 
tarumdmia a pdna salpd- pierces the hearts of men and 

tenna dagiti puso dagiti makes great numbers of people 

tattdo ket madwisna ngro salute him, and rules over kings, 

agkabldaw kenkudna ti startles the rich, vanquishes his 

umatiwekwdk a tattdo, ket enemies, consoles his friends and 

iturayanna dagiti ar-dri, makes all peoples obey his will. 

pakigtdtenna dagiti babak - 
ndnjf , parmekdnna dagiti 
gagayydmna ket pasurdten* 
na iti ndkemna dagiti isu 
dmin rtga U-ili 

8. To connect two substantives in the plural, kdda is some¬ 
times used instead of ken, with the meaning of indefiniteness. 
Examples: 

balbaldy kdda taltdl&n houses and rice fields. 

dagiti laUakdy kdda babbakdt old men and women. 

rineppitda iti tali kdda kdwwr they bound him with ropes and 

chains. 

babbaldsafifr kdda babbard girls and young men. 

II. When a series of terms is introduced by a personal pro¬ 
noun in the singular, a proper name or a common name (allow¬ 
ing the article ni) in the singular: 

A. The ordinary conjunction ken may be used to connect the 
last two terms of the sentence. Examples: 

ni Luie ken ni Ana Lewis and Ann. 

sidk ken ni Luis I and Lewis. 

ni dma ken ni Luis my father and Lewis. 

ni indm ken dagiti kakabsdt- your mother and your brothers. 
mo 

daydwem ni amdm ken ni honor thy father and mother. 
indm 

sidk , ni Luis ken ni Ana 


I, Lewis and Ann. 
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ni Luis, ni Ana ken ni Pidro Lewis, Ann and Peter, 
m kabs&tko, ni gayyimko ken my brother, my friend and my unde. 
ni ulitigko 

B. The more elegant and perhaps the more correct way is: 

1. To use the form of the nominative plural for the first term, 
the form of the oblique plural for the intermediary ones, and the 
form of the oblique singular for the last term, except: 

a. When the terms are in the plural, in which case the form 
kadagiti has to be used at least with the term which follows im¬ 
mediately a term with da or kdda; 

b . When the terms do not allow the article ni, in which case 
the form iti has to be used at least with the term which follows 
immediately a term with da or kdda . Examples: 

GENERAL RULE 


da Lute ken Maria 
dakami ken Lute 
isuda ken Maria 
dakayi ken Judn 
da dma ken kabsdtko 
da Lute kdda Ana kdda Pidro 
ken Maria 

dakami kdda Lute ken Ana 
da gayyimko kdda Lute ken 
Ana 

daytd ti pusa da Lute ken Ana 
ti baldyyo ken Ana 
daytdy ti dsoda ken gayyimna 


Lewis and Mary. 

I and Lewis. 

she and Mary. 

you and John. 

my father and my brother. 

Lewis, Ann, Peter and Mary. 

I, Lewis and Ann. 
my friend, Lewis and Ann. 

that is the cat of Lewis and Ann. 

the house of you and Ann. 

this is the dog of him and his friend. 


exceptions (a) 


da Lute kadagiti allawdgi ken 
gayyimna 

da Lute kadagiti kakabedtna 
dakami kadagiti allawdgi 
da ulitigko kadagiti allawdgi 
da dma kadagiti gayyimko 
ken am*amm6k 
da dma kadagiti allawdgi ken 
gayyimna 

da Pidro kdda dma kadagiti 
kakabedtko 

da Lute kdda Pidro kadagiti 
kdkabedtrrd ken am-ammdmi 


Lewis and the carpenters and his 
friends. 

Lewis and his brothers. 

I and the carpenters. 

my uncle and the carpenters. 

my father, my friends and acquaint¬ 
ances. 

my father, the carpenters and his 
friends. 

Peter, my father and my brothers. 

Lewis, Peter, our brothers and ac¬ 
quaintances. 


exceptions (b) 

da Lute iti allawdgi Lewis and the carpenter. 

dakayd iti allawdgi you and the carpenter. 

tedda iti allawdgi he and the carpenter. 

da Lute iti allawdgi ken ti am* Lewis, the carpenter and his ac~ 
ammdna quaintance. 
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dakayd kdda gayyimko iti you, my friend and the carpenter. 
allawdgi 

da Luis kdda Maria iti alia- Lewis, Mary and the carpenter* 
w&gi 

da Pidro kdda Ana iti alia- Peter, Ann, the carpenter and the 
i vdgi ken ti kosiniro cook. 

2. That is the rule for the nominative and the genitive; but, 
if the series is in the oblique, all forms must be in the oblique. 
Examples: 

ydwatmo kdda Luis ken Maria give it to Lewis and Mary. 
ydwatmo kdda Luis kdda Ana give it to Lewis, to Ann, to Peter and 
kdda Pidro ken Maria to Mary. 

ydwatko kadakayo ken Maria I give it to you and Mary. 
ipdntno kdda dma ken Maria carry it to my father and to Mary. 
indlak kdda ulitigko kdda I took it from my uncle, from Mary 
Maria ken asdwana and from her husband. 

ydwatmo kdda Luts kadagiti give it to Lewis and to his brothers. 
kakabedtna 

ydwatmo kdda Luis kadagiti give it to Lewis, to the carpenters 
allawdgi ken gayyimna and to his friends. 

indlak kdda ulitigko kadagiti I took it from my uncle, from my 

kakabsdtko ken am-ammdk brothers and from my acquaint* 

ances. 

ydwatmo kdda Luis iti alia - give it to Lewis and to the carpen- 
wdgi ter. 

ydwatmo kdda Luis iti alia - give it to Lewis, to the carpenter and 
wdgi ken iti am-ammona to his acquaintance. 

gindtangko kdda Ana iti aUa- I bought it from Ann, from the car* 
wdgi ken iti am-ammbna penter and from his acquaintance. 

Note 9.—The same forms may be used when a demonstrative pronoun in 

the singular (in English) or a common name in the plural introduces the 
sentence, provided that proper names or common names with ni are included 
in the series. Examples: 

dagitdy ken Ana this one and Ann. 

dagididy kdda Ana ken Luis that one and Ann and Lewis. 

dagitdy kdda dma ken Luis that one and my father and Lewis. 

dagitd kdda gayyimko ken that one and my friend and Ann. 

Ana 

dagitdy ken Pidro this one and Peter. 

dagitd ken Ana that one and Ann. 

dagiti kakabsdtko ken Luis my brothers and Lewis. 
dagiti allawdgi kdda Antdnio the carpenters, Anthony and Asm. 
ken Ana 

dagiti kaardbami kdda gay - our neighbors, our friends and 
yimmi ken Luis Lewis. 

10. When a personal pronoun enters the series, it should be 
placed first. Examples: 

dakaml ken Judn I and John. 

dakami kdda Luis kadagiti I, Lewis and my friends. 
gayyimko 
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dakayd kadagitdy you and those ones. 

istdda iti allaw&gi he and the carpenter* 

11. If the first term is a personal pronoun or a demonstrative 
in the plural, the ordinary conjunction ken connects at least the 
last two terms of the series. Examples: 


dakaml ken ni Judn 
dakayd ken ni Antdnio 
dakayd , ni Ana ken ni Luis 
dagitoy ken ni dma 
dagididy ken ni kabsdtko 
dagitdy, ni Ana ken ni kabsdt¬ 
ko 


we and John. 

you and Anthony. 

you, Ann and Lewis* 

these ones and my father. 

those ones and my brother. 

those ones, Ann and my brother. 


II. THE CONJUNCTION “OR” 


I. The conjunction “or” is represented in lloko by ken and 
wennd or ann6. 

1. Ken is used occasionally to connect two words or sentences 
which are entirely independent from any other term, so that 
either of them can be used separately without affecting their 
meaning. 

The difference between the disjunctive and the copulative ken 
may best be illustrated by the following examples: 

addd d8o ken pusa, “there is a dog and a cat”; both terms 
depend on addd (ken copulative); 

&8o ken pusa aldem, “dog or cat, take it”; both terms are 
independent predicates: dso, pusa, aldem, "it is a dog, it is 
a cat, take it”; therefore ken is disjunctive. If the con¬ 
junction were a copulative, ket should be used, and the sen¬ 
tence would have an impossible meaning: dso ket pusa, “it 
is a dog and it is a cat”. 

agsa^it ken agkatdwa makaammd, "he weeps or he 
laughs, it is his business”. If the conjunction were a co¬ 
pulative, ket should be used, because the predicates are in¬ 
dependent from any other term: agsatiftit ket agkatdwa, 
"he weeps and laughs”. Examples: 


kaydt man ken sadn dagiti ub~ 
bing 

umdy man ken sadn 
addd pirdkna ken awdn 
napudot ken nalamlis adin ti 
ydnna 

nakersdnjj ken nalinis ga - 
tdngem 

addd man indlana ken awdn 


whether the children like it or not* 

whether he comes or not. 
whether he has money or not 
cold or warm, where is it? 

rough or smooth, buy it. 

whether he took some or not 
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2. Wennd or annd is of general use; wennd, however, is more 
commonly used than anno. Examples: 


dlak ammS no hard wennd la~ 
kdy 

maminsdn wennd mamindud 
agtardyka wennd no eadn a 
mabcUln darasim ti magnd 
eadntno a bay bay-dn ti matu- 
rog wennd aginand 
iti naeurdk a taU6 wennd up* 
pdt ITga alddw 
narugit man wennd sadn 
anid ti kaydtmo, deo wennd 
pusa 

mapdnka wennd madika 
ni Pidro ti ayabdnyo annd ni 
Judn 

II. “Either, whether... or” is 
or uray repeated. Examples: 

wennd aramidem wennd pata- 
yinka 

wennd agnadd ditoy sa agnd - 
kem wennd agdwid ididy 6a~ 
Idyna 

uray naimbdg dray ddkea 
dray maydtka dray madika 
dray agsublUca ditdy dray mar 
pdnka ididy Him kondna 
kaydtko ti gumdtaiHg dray 
natigina dray nalakd 


I don’t know whether he is young or 
old. 

once or twice. 

run or, it it is impossible, walk fast. 

do not quit sleeping or resting. 

over three or four days. 

whether dirty or not. 

what do you like, a dog or a cat? 

do you go or do you refuse? 
call Peter or John. 

sometimes expressed by wennd 

either you do it or I kill you. 

he either stays here and is sensible 
or goes back home. 

whether good or bad. 
whether you are willing or not. 
he says that you either come back 
here or go to your town. 

I want to buy whether dear or cheap. 


Note 12.—In some adverbial expressions the conjunctions "and” and 
‘or” are omitted in Iloko. Examples: 

eumurdk kumdrang more or less. 

ti bumabd ngumdto a gurigwr the fever that goes up and down. 

bigdt kasanfraalddw madaddel it will be ruined in a couple of days; 

literally: morrow next day it is 
ruined. 


III. THE CONJUNCTION "BUT” 

I. The conjunction “but” is represented in Iloko by the ad¬ 
verbs feet, ketdi, met, and so on, and by the conjunction €$em. 

1. The adverbs have been explained. Cfr. The Adverb. VIII. 
Other Adverbs. II 4 . Examples: 

itaUkannakam ket iti dikes but deliver us from evil. 

inardmidda ket kenkudna dd- but they treated him howsoever they 
gup ti kiwydtda liked, 

at odn met but there is nothing. 

addd ketdi but he is here. 


FhiL Jour. Sd. 78 (1941) 197-226. 
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2* #3era is the ordinary conjunction . Examples: 

aldek komd nfretn awdn ti tdo I should take it, but there is nobody. 
kondk a nasingpit ngem add I thought he was virtuous, but he 
ti ddkea a kadawidnna has many bad habits. 

ngem dika inardmid gapd iti but you didn't do it because you love 
aydtmo kanidk me. 

natan-okda unay idi ngem formerly they were of very high 
nagbalinda a ddJces standing, but they became bad. 

i Tgem sadn a maitdd daytdy no but this will not be given if he has 
awdn ti kaikaridn kenkudna no merits. 

nagbirok ngem awdn he looked for some, but there was 

inka ngarud ngem dika agbar - nothing. 

tdk go, all right, but don't get drunk. 

madida ti agddal diem kaydt- they don’t want to learn, but they 
da ti agay-dyam like to play. 

awdndat toy ngem mabalin they are not here, but perhaps the) 
nga adddda ididy are there. 

madiak komd ngem napdnak I wanted to refuse, but I went any- 
met l&edfren how. 

NOTE 13 .—Ngem also translates “than”, introducing the second member of 
a comparison. Cfr. The Adjective. II. Comparatives and Superlatives 
Examples: 

dakdakkil tijjem daytdy it is larger than this. 

naim-imas ti vnapuy nj^em ti rice is more savory than bread. 
tindpay 

nadardards rijfrem isd he is faster than he. 

Note 14.— Em, an equivalent »£&em, has become obsolete; formerly it was 
generally preferred when following a word ending in a consonant. 
Examples: 

aromidem em dika sumubli do it, but don't come back here 
ditoyen 

II. After a negative or an interrogative sentence, the con¬ 
junction “but”, which in English very often includes the concept 
of “except”, is rendered into Iloko by: 

1. No sadn and no sadn Id(enjj). Examples: 

sadnak nga immdy nangaydb I did not come to call the virtuous, 
kadagiti nasinSpdt no sadn but the sinners. 
ketdi a kadagiti managbdsol 

sadn a ti ndkemko U matudfr- not my will he done, but your will. 
pdl no sadn ket a ti ndkem- 
mo 

sadn a dagitd no sadn ket a not those but these I like. 
dagitdy ti kaydtko 

sadn a has iti kaydtko no sadn not as I will, but as you prefer it 
ket a has iH pagayatdm 

sadn Idefift kadagiti naii^dto not only for (he high ones, but also 
no sadn pay met kadagiti for the low ones. 
nababd 


Anthropos 24 (1981) 477. 
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awdn no sadn a dagiti tdo there it nobody except the poor* 
a napartyldw 

si asino ti maydt no sadn a who is willing except he who has 
U addd pirdkna money? 

awdn met ti kagurak no sadn I don't hate anybody except the old 
la a ti lakdy man. 

2. No di and no di ket no. Examples: 

sadn a ti baldy ni Luis no di it is not Lewis 9 house but his rice 
ti tdlonna field. 

sadn a kadagiti sad itya isuro not by the words a friend teaches, 
ti gayyim no di iti isdro but by what a father teaches. 
ti amd 

awdnto kenkudna ti pakawdn there will be no forgiveness for him, 
no dlnto ketdi madusa but he will rather be punished. 

awdn ti makaammd no di ti nobody knows except his friend. 
gayyimna 

awdn sabdli no di ti inapdy there is nothing else but rice. 
awdn ti ammoda no di ket they know nothing, but they are vir- 
irnna l&eng a nasingpUda tuous though. 

awdn komd ti makaammd no nobody should know except your 
di ti amdm father. 

dika alden no di ket no sikd do not take except you give some* 
maitytidka thing. 

Note 16 . — Isdna Id(crty), followed by the ligature a or nga f means “but 
the question is that, were it not that, 99 and bo on. Examples: 

isdna Iderty nga addd ditdy the question is that it is here. 
ddkesda isuna Iderty a nabu- they are bad, but they are baptized 
nidganda though. 

isdna la ketdi a madldwko ti the question is though that I notice 
kaawdnna his absence. 

kaydtko komd a gatdityen 1 should like to buy it were it not 

isdna Iderty nga awdn ti that I have no money. 

pirdkko 

V. THE CONJUNCTION “IF” 

This conjunction is rendered into Iloko by: 

1. No. Examples: 

ikkdnkanto no umdyka I shall give you some if you come. 

ibagdm no addd ni Luis tell me if Lewis is there, 

no addd agkatdwa, no awdn if there is some, he laughs, if there 
agsdrtyit is not, he weeps. 

no awdn itya agpaysd inka gu~ if there is nothing really, go and 
mdtaity buy. 

no sumaitypdt nasaydat , no if he comes home, all right, if he 
sadn kastd met doesn't, all right also. 

no madi saplitem (or) sapli - if he refuses, whip him. 
tern no madi 

Note 16.—The essential meaning of this conjunction is the conditional 
"if 99 , but it really Berves so many purposes that it might be called a con- 
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junction-ligature. Besides the examples which have been given under the 
adverbs of interrogation and under the preceding conjunction, and those 
that will be given under the following conjunctions, we shall add here a 
few characteristic ones. Examples: 

kdsna ibutdiif? no addd ma- he seems to be afraid that somebody 
kadldw notice it. 

no awdn met well, there is nothing. 

no isd ti inbagdk well, that is what I told you. 

no maminsdn nasaydat it is good in a way. 

no dadduma madi sometimes he refuses. 

2. Intdno (ordinary form), tdno, attdno, ant&no. Cfr. The 
conjunction “lest” and The conjunction of time. Examples: 

intdno madi rt&ay what if he doesn’t like it? 

tntdno awdn anidnto ti arami- it there is nothing, what will you do? 
dem 

intdno makasangpit inka pay if he arrives, will you still go? 

Ideify 

intdno agsdtf&it madika rtfratd if he weeps, perhaps you won't. 

3. Intd rfdartid no (ordinary form), attd tfgarud no, antd 
ftftarud no. Examples: 

intd ‘ftfjarttd no maydt agsub- 
Kka 

intd nj/artid no umdy ipalu- 
bosmon 

intd t xgarud no awdn an* 
anoim 

4. No man no, no kaa, no has no and rtyaman no. Examples: 

no man no mapettdt a matdy if he dies suddenly. 

no man no sadnna r©a annu- if he does not consent. 
gdten 

no kas didanto la masapula - if they don’t find it at all. 
non 

no has addd bdreify antd if something happens. 

no kas no eidk ti agturdy it I were the ruler. 
no kas no awdn ti pirdkko if I had no money. 

amaliban no addd sabdli tSJra if you prefer somebody else? 
ipaiigpangrdnam 

5. No komd no and no . . . komd, introducing a conditional 
clause. Cfr. The Verb. Moods and Tenses. V •. 

V. THE CONJUNCTION “BECAUSE” 

I. A. The most used Iloko conjunctions representing the 
English “because, as”, and so on, are: 

1. Ta. Examples: 

dika agtdkaw ta ddkes do not steal, aa it is bad. 

inardmidko daytd ta inbilin- I did that because they told me 
da to so. 


if he is willing, then you will come 
back. 

it he comes, wiU you allow it then? 
if there is nothing, what will you do? 


Philip. Jour. Sd, 75 (1941) 200. 
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umdyak ta kaydtko ti umi- 
ndm 

addd komd umdy ta add ti 
kanin 

iti mabiit aff sub Unto ta nar 
birdkanna ti napdkawna 

daydwentayo ta kastd ti rtb - 
bdnjrna 

umia-isem ti u&irij ta addd 
abalbaldyna 

nasiitgpitda ta inalddw ag- 
ludloda 


I tome because I want to drink. 

I wish somebody would come, as 
there is much food. 

he will be back soon, as he found 
what he lost. 

let us honor him, because that is 
what should be done. 

the child smiles because it has a 
toy. 

they are virtuous because they 
pray every day. 


Note 17.— Ta is a kind of general conjunction used very extensively 
in Iloko; it enters the composition of a great many complex conjunctions 
and, as a simple conjunction, it may represent the English “because, 
lest, that, so that", and so on. Cfr. also The Ligature ta. Examples: 


dika ikastd ta bddtennakan - 
to 

atuddam ta agw/igU ti la - 
kdy 

dika pidpidudsn ta maeap - 
lltka 

Jcitdem ta tuiftpalem 
intayo ta manpdntayo 
umdyka ta agsdgadka toy 
inkayo ta agtdratkayo 

2. Gapdta . Examples: 

modi hand gap6 ta awdn ti 
intidyo a gongondna 
masansdn tfjfra umdy ditdy 
gapd ta isd ti kaydtna 
gapd ta dagitdy nga alddto 
naiddtonda a pakadayda- 
ydwanna 

diak kaydt a gatdnjjen gapd 
ta diak ammd no mabayar 
gakto ditdy 

nagtdlaw ni Luis gapd ta 
awdn ti nagayodn kenkud- 
na 

inldkok met Idefijj gapd ta 
maedpulko ti pirdk 

3 * Agsipud ta. 

agsipud ta UCjgdna itd awdn 
ti nabirdkak 

agsipud ta nalpdsko iJJa tn» 
ydwat 

agsipud ta dida ammd ti 
ydnnan 


do not act that way lest he whip 
you. 

be careful lest the old man be 
angry. 

don’t do it again lest you be 
whipped. 

see that you comply with it. 
let us go so that we eat. 
come and sweep here, 
go and write. 


they say that he refuses, because 
you gave him no remuneration. 

he often comes here, because that 
is what he likes. 

because these days are conse¬ 
crated to his veneration. 

I don’t want to buy it, because I 
don’t know if I shall stay here 
long. 

Lewis ran away, because nobody 
took care of him. 

I sold it though, because I need 
money. 


because until now I found nothing. 

because I had given it already. 

because they don’t know any more 
where he is. 
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off Bipud ta dagiti tdo adddda because the men axe revolting. 
iti gold 

agsipud ta rabii madida nga because it is evening they refuse 
umdy to come. 

nagtdlawda agsipud ta addd they escaped because somebody told 
natijribagd kadakudda a them that you were very strict. 
nauyongka 

Note 18.—Sometimes the conjunction ket may translate the English 
“because”, and so on. Examples: 

umdyka ket ayabannaka ni come as father calls you. 
dma 

tuldngannak ket nadagsdn help me for this is heavy. 
daytdy 

umdykat toy ket matndg come here as it is falling. 

B. On account of, for”, and so on, is expressed in Iloko by 
the following conjunctions followed by the oblique: 

1. Gap6. Examples: 

gapd iti dakkdl unay a Birib - 
mo dawdtek a sursurodn- 
nak 

dika inardmid gapd iti ayat~ 
mo kanidk 
gapd iti panageaoda 
timmardyda gapd iti butdifyda 
vtapdn ididy Manila gapd iti 
eakit ti matdna 
inayabdnda idd gapd itdy 
nakaikalddaifg a gdsat 
umdy gapd kenkd 

2. Agsipud . Examples: 

eadn nga immdy agsipud iti 
kaawdn ti pirakna 
agsipud iti sadnda a kabae - 
Idn ti mapdn 
agsipud iti kinaubiiigna 

agsipud iti kinabakndii&mo 
rebbinjjmo komd ti tumu- 
long kadagiti naparVgldw 

3. Maipuon. Examples: 

maipudn iti butingna through fear, 

ti banndgna maipudn kenkd her hard work on your account. 
maipudn iti sapatd nagbutdng on account of the oath he was 
ket inardmidna met Idcng afraid and did it though. 
mabain maipudn kadagiti ad - he is ashamed on account of the 

dd a kadudna companions he has. 


he did not come because he had 
no money. 

because they are not able to go. 

on account of his being only a 
child. 

because you are rich, you should 
help the poor. 


because you are very wise, I ask 
you to teach me. 

you did not do it out of love for 
me. 

on account of their talk, 
they ran away through fear, 
he went to Manila because he has 
sore eyes. 

they called them on account of 
this sad fate, 
he comes for you. 
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immdyak maipudn km Ana l earns for Ana. 
awdtennanto H saifyagas&t a he will receive a hundredfold (htm- 
maipu&n iff maysd dred for one). 

C. "'Therefore, wherefore”, and so on, is expressed in Iloko 
by: 

1. Gapd ta followed by one of the forms of the indefinite ad¬ 
jective in kas: kastoy , kasta, and so on. Examples: 


gap6 ta kastd napdn Ideng 
gapd ta kast&y ityarud ara - 
midekto 

gapd ta kasdidy maydtak 
gap6 ta kastd pinatdyna 


therefore he went though, 
as it is so I shall do it. 

therefore I am willing, 
wherefore he killed him. 


2. lm ti gap&na, ordinarily followed by the ligature a or *©a. 
Examples : 


isu ti gap&na figa immdy- 
kami 

isut gap&na dawdtenmi komd 
kadakayd a dikay komd 
Udko 

ddkes daytd istit gapdna bay - 
bay-dm 

immdy idi kahndn isut gapd - 
na mapankami no bigdt 
masakit ti nfripenna, isut go* 
p&na rtga agikkis 


therefore we came. 

therefore we should like to ask 
you not to sell it. 

that is bad, therefore leave it. 

he came yesterday, therefore we 
go to-morrow. 

he has the toothache, therefore he 
shrieks. 


8. Anansa and anansA ngarud, ordinarily followed by fa. 
Examples: 


anansd ta no ta ngipfnmo 
agsakit agpadgaska 
anansd ta inkan 
anansd ta dawdtek a tuM- 
rtgannak 

anansd ta no agparintumetfg- 
ka kukuamto drain idd 
tsd ti apom anansd ta addd 
kalintegdnna kenkd 
anansd ngarud a kondk ken - 
kd 

anansd ngarud diak bum* 
d&djg a fnapdn 

4. I si ti. Examples: 

tad ti tcumdkaasikam kenkd 
ted ft umdyak kenkd ta addd 
ibagdk 

addd bdsolna kanidk , ted ti 
sinaipUtko 
mss —8 


wherefore, if your teeth ache, you 
go to the dentist 
wherefore go no' 
therefore I ask to help me. 

therefore if you kneel down, all 
of them will be yours, 
he is your master, therefore he 
has a claim upon you. 
therefore I tell you. 

therefore I am not afraid to go. 


therefore we implore you. 

! came to you because I have 
something to tell. 

he wronged me, therefore I whip¬ 
ped him. 
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5. Kdrig pay ta and kdrig had ta (rarely used). Examples: 

kdrig pay ta dika mmukn&l therefore you do not visit me who 
kanidk a masakit am ill. 

kdrig had ta adt ti maki- therefore I see many men. 
tak a tio 

II. A very common expression is a word with the form of 
the future in to followed by the adverb met, and generally 
introduced by the conjunction no. This expression is hard to 
translate into English: it implies a kind of excuse for some¬ 
thing being done or omitted. Examples: 

no kumagdtto met but he bites (how could I ap¬ 

proach him?) 

no kasdidyto met but he is such a one (how could 

I ?) 

no aguiTgitto met he gets angry (how can we ?) 

no adddnto met nakataktd - I was delayed (that is why I am 

kak late), 

no ad&nto met ti mapdn bo many people go (why should I?) 

no awdnto met ti immdy well, nobody came (now can we?) 

Qgkvdddtkanto met but you nip. 

III. The following conjunctions might be translated "where¬ 
as, while”, and so on: 

1. Ata, ydta, antd and yantd. Examples: 

dta eadnko tfya ammd ti t&mr whereas I could not imitate your 
mdlad kenkd iti eingpet- virtue, ask forgiveness for me. 
mo f idawdawdtannak iti 
pakawan 

ydta nasapulam kudnton whereas you found it, it is yours 

now. 

antd nabdofijrmo agedeaoka you broke it and still you talk. 
pay tdody 

antd naardmid bay-dmon it is done now, leave it. 
antd kaetd met Idefib a ma~ whereas it so happens that he re- 
<K intayon fuses, let us go. 

yantd ayaUnnak ikkdnnak ti whereas you love me, give me 
dawdtek what I ask. 

yantd kdkucm dnim ayodr whereas everything is yours, take 
nam ngarud care of it. 

2, Tafi&ay, atanjjay, antanfyay and yantan&ay, Examples: 

tdtiftay immdykayo tungpa- whereas you came, I shall comply 
lek ti inkarik with my promise, 

a ntaifyay nadram dmin reb- whereas everything is burnt, we 

bMjftay ti umdlie shall have to move. 

antangay atvan ti pvrakmo whereas you have no money, don’t 
dikd ngarud gatangen buy it of course. 

yantdtfgay istit naglikud&n- whereas you turned your bade on 
yo it. 
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ket yantdtibay kastdn a di- 
tay maipamuspdsan 
yant&tifray ket dika ammd a 
paiddman 

aw&n duadud a modi %tan* 
tdngay nadn njra imm&y 


and whereas it is now so that we 
cannot remedy it. 
but whereas you cannot refuse him 
anything. 

there is no doubt about his refus¬ 
al, as he did not come. 


3. Idinto (past) and itd (present) followed by the ligature 
to, a or »Q)a. Examples: 


idinto ta natdy nt Jdan 
ket idinto ta eimmdlug ni 
dma 

idinto ta maUmen 
idinto tfja addd ti lakdy 
ket idinto a dagiti hoard* 
bami napdnda nagdni 
idinto rig* ammdna ti pant*- 
notna kinondna 
itd ta awdndan anid ti ara- 
midek 

itd ta lakdyen modi nga ag- 
earita 

itd ta simmantfpet inkan 


whereas John died. 

and whereas your father went 
down. 

whereas it was afternoon already. 

whereas the old man was there. 

whereas our neighbors went to 
harvest rice. 

whereas he knew their thoughts, 
he said. 

now that they are gone what shall 
1 do? 

now that he is old he refuses to 
tell stories. 

now that he arrived you can go. 


IV. The following conjunctions represent the notion of the 
English “while, besides”, and so on: a bus ta and abte man pay 
(to). Examples: 


abus ta tsd ti makabdeol 
isu pay ti agungit 

abds ta tinakdwandak indak 
pay bindut 

isakitko daytd , abds ta itd 
ntaysd kadagiti gayytmko 

madikami a matffrtarakin 
kadakudda abds ta bassit 
ti pdgaymi 

diak kaydt ti mapdn abus ta 
awdn ti pirdkko 

inka mettdn abds ta maU¬ 
men 

awdn ti maydt a bus ta tddo 
la a tddo 

dika mapdn ta abde ta awdn 
ti paldbosmo nabasd pay 
ti ddlan 

abde man pay paturdinna ti 
tdo 

Note 19.—After abds kua the 
Examples: 

abuskud dakes ti dalan 


he is the one who makes the mis¬ 
take and, besides, he is the one 
who gets angry. 

they robbed me, they also whipped 
me. 

I defend him, as he is also one of 
my friends. 

we don't want to feed them, and 
we have little rice also. 

1 have no money and, besides, 1 
don't want to go. 
go now and by this time it is 
afternoon also. 

it does not do anything but rain 
and besides, nobody is willing, 
don't go, you have no permission 
and, besides, the road is wet. 

and, besides, he makes men bold, 
sentence seems to be suspended 
and then also . . ., the road is bad. 
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VI. THE CONJUNCTION “ALTHOUGH" 

I. A. The most used Iloko conjunctions representing the 
English “although, even though'’, and so on, are: 

1. Ur ay, uray no, dray la no, uray pay no, dray man and dray 
man no. Examples: 

Uray awdn ti baldymi although we have no house. 

dray nagbalinda a ddkes although they became bad. 

dray natdy ditay ilundd let us not curse him even though 

he is dead. 

dray simmangpet although he came. 

dray no gurdendak even though they hate me. 

dray no madikayo even though you refuse. 

dray no agtdlaw even though he run away. 

dray la no kondm a dakes I shall do it notwithstanding you 
aramidekto met Ideng say it is bad. 

dray pay no agedngit reb- even though he weep he must 
b&nfrna ti umdy come. 

dray pay no badtennak even though they whip me. 

dray man umdyka awdnto ti even though you come I won't 
itddko give you anything. 

dray man no maydt ti lakdy even though the old man be will- 

ing. 

2. N6pay, nopay no, no man pay and no man pay no. Exam¬ 
ples: 

ndpay bakndngka although you are rich. 

nopay natangsit bassit no although he is a little proud some- 
dadddma times. 

ndpay add ti pirdkmo although you have much money. 

ndpay awdn ditdy ti gayydm- although my friend is absent. 
ko 

ndpay eadn a nalukmdg although he is not fat. 

ndpay no ikkdnnak ibagdk- even though he gives me, I shall 
to met lden& a ruiimut say nevertheless that he is a 

miser. 

no man pay sadn unay nga although there were not very many 
add ti tdo people. 

no man pay napdnda ididy although they went there, they got 
nageahitda met Ideng ill anyhow. 

no man pay no addda even though they be many. 

B. “Nevertheless”, and so on, is expressed in Iloko by ndpay 
or ndpay no followed by one of the forms of the indefinite 
adjective in has: ka$td, kastdy, and so on. Examples: 

ndpay kaetd nasirtjtpdt met Id- nevertheless I think ha is virtuous, 
at Vjj ti kondk 

nopay kastd daytd a pagku - nevertheless that want will be 
rdrtjan mapunnodnto met Id- supplied. 

Idety 
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ndpay kaadidy innokto tw- 
Idngan 

nopay no kastd adunto met 
Ider CJr 

ndpay no kastd awdn ti bibiai/ig 
mo 

ndpay no kastd sadn itga 
agnandyon a masurot daytdy 


although it is so, I shall go to 
help him. 

however, there will be many any¬ 
how. 

however, it is not your business. 

nevertheless this is not always fol¬ 
lowed. 


II. With the infix imm and the suffix an, and occasional re* 
duplication of the first open syllable of the stem together with 
the next consonant if there is any, the Iloko forms a kind of 
conjunctional phrase which includes the concept of the English 
“although”, provided of course that another clause, introduced 


by ket, follow or be understood. 

limmalakidnka ket natak- 
rdtka 

simmayadtan pay ti sad ket 
dida ikankand 

bimmabaidnka ket uminum- 
ka iti drak 

immadudn ubbing ket awdn 
pay maiigmaiigngdg 
bimmassitdn a tattdo ket 
napudot 

pimmigpigsdankayo ket sa - 
dnyo a maiduron 
limmaklakaydnda ket inuu - 
bingdn ti ardmidda 
kimmaplcapuyan ket kaydtna 
a bagkdten 


Examples: 

although you are a man you are 
timid. 

although we speak nicely they do 
not heed it. 

although you are a woman you 
drink wine. 

although there are many children 
nothing is heard. 

although there are few people 
around, still it is hot. 

although you are strong you can¬ 
not push it. 

they are old men, however they 
act like children. 

he is weak and still he wants to 
lift it. 


VII. THE CONJUNCTION “LEST” 

This conjunction is expressed in Iloko by: 

1. Intdno (ordinary form), tono, attdno and antdno. Exam* 


pies: 

madiak intono agurt&dt 
tdno maikkdtak 
attdno pagtalawcnnak 
bay~dm antono modi 
inka intdno saplitennaka 
umdykami ditdy intdno puma - 
tdyda ketdin ididy 
darasim intdno kamdtennaka 
aluddanyo intono makitada 
ibusdm intono madlawda 
ti kaadddna 


I won't lest he get angry, 
lest I be discharged, 
lest he drive me out. 
leave it, what if he refuses? 
go lest he whip you. 
we come here lest they kill us 
there. 

be quick lest he catch you. 
be careful lest they see it. 
finish it lest they notice its pre¬ 
sence. 
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2. Wennd and ann6 (rarely used). Examples: 


ta wennd ieddanto no kua ti 
kadadakkeldn 

ibusdm ti tiruipay annd pu~ 
eden 


leat they be the greatest after¬ 
wards. 

finish the bread lest the eat eat 
it. 


3. Int6 (la) ket (di) no, adt6 (or: att6) (fa) ket ( dl) no 
and anfd (fa) ket(di) no. Examples: 


rikpdnnd intd ket no sumrik 
agtardyka intd ketdi no isu 
ti umond 

intd la ket no masulisog 
aldemon intd la ketdi no 
modi no bigdt 
itugotmo ti pdyong adto ket 
no tumudo 

eibugdm attd ketdi no matdy 
igdlutmo attd la ket no tu - 
mar&y 

ipanginam attd la ketdi no 
gat&nfyenna 

inka itd antd ket no marik- 
pdn no maldm 
eikd komd antd ketdi no ea- 
bdli ti makadla 
inka ibagd antd Id ket no 
8umanppetda 

inka antd la ketdi no umdy 
ditdy 


he closes it lest she enter, 
run lest he be the first 

lest he be tempted, 
take it now lest he refuses to¬ 
morrow, 

take an umbrella with you, it 
might rain, 
water it lest it die. 
tie him lest he run away. 

augment its price lest he buy it 

go now, it might be closed this 
afternoon. 

you should, so that nobody else can 
take it 

go and tell him lest they arrive, 
go lest he come here. 


Note 20.—The conjunction dnnd (la) ket (di) no, no Id (erig) no and 
ket eadn (ng) em have become more or less antiquated. Examples: 


Examples: 


daraeim ta annd la ket no 
maon-ona&nnata ti lakdy 
intayon ket eadn ngem vna - 
Umen 


be quick lest the old man get there 
before we do. 

let us go lest it be afternoon. 


4. Di la ket, di la ket and, di la (ket) mamin-and and di la 
ket agkapin-and, generally followed by ta. Examples: 


di la ket ta mapdrutyo ti 
pdgay 

di la ket ta pumantfldwka 
di la ket ta mabaybay-dntayo 
di la ket and ta maeartikan* 
da edda itardy 
di la mamin-and nga awd - 
men 

di la mamin*and tfya addd 
maiigdla iti eadnmi a ka - 
ydt 


leat you pull up the rice. 

lest you become poorer, 
lest we be left out. 
lest they find it and run away 
with it 

lest there be nothing left. 

lest somebody take what we don't 
like. 
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di la ket mamiiuand ta pukd- 
wenma idd 

di la ket agkapin-and ta 
mmrikda iti unig ti bo * 
lay 


lest he destroy them, 
lest they enter the house. 


5. Anid ket, anid la ket, anid ketdi and anid la ketdi, general¬ 
ly followed by ta. Cfr. XII. Other Conjunctions* 1* Examples: 

ikkaUm anid ket ta paydtenr 


da idd 

anid la ket ta masardkanda - 
ka a silaldbus 
anid ketdi ta badtennakayo 
anid la ketdi ta ti kabdsor- 
mo ydwatnaka iti okdrn 
anid la ketdi ta intdn dum- 
tdng iti makldat maeard- 
kannakayo a matmaturog 
anid la ketdi ta pardtenyo ti 
pdgay 

anid la ketdi ta addd maa~ 
ramid a riribuk 
anid la ketdi ta umdy 


take them away, lest they trample 
on them. 

what if they find you naked? 

lest he whip you. 
lest your enemy deliver you to 
the judge. 

lest, when he comes unexpected¬ 
ly, he find you asleep. 

lest you pull up the rice. 

lest a disturbance take place. 

lest he come. 


VIII. THE CONJUNCTION “PROVIDED” 


I. The conjunction “provided” is rendered into Iloko by: 
1. No la ket(di) and no la ket(di) no . Examples: 


no la ketdi napudnd 
no la ketdi sadn a maieupidt 
iti pagimbagdntayo 
no la ketdi awdn ti Burnxvfig- 
pit itd agay-dyamtayo 
no dagiti paepdsigko dika la 
ket idd kadma 
no la ket no diak makaard- 
mid iti bdaol 

no la ket no diak rangdsan 
ti gayytmko 

no la ketdi no addd pirdkko 


provided that it be true. 

provided that It be not against 
our own good. 

if nobody arrives now, we shall 
play. 

provided that you do not get tired 
of my familiarity. 

provided that I commit no sin. 

provided that I do not injuro my 
friend. 

provided that I have money. 


2 . No... fa and no... fa ket (di) . Examples: 


no bumakndng la dagitd a 
has iti kondm 
no sipapaknrafifr la ketdi 
no maydt la ketdi ti bahSt- 
tno umdyka 

no awdn la ketdi ti timet 
matdrogkarrU ididy 
maydtak no awdn la ketdi 
ti eakitko 


provided that those ones become 
rich as you say. 
provided that he be humble, 
provided that your wife agree, 
come. 

provided there are no fieas, we 
shall sleep there. 

I am willing provided I am not 
ill. 
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II. The Iloko conjunctions b&renjj (pay) and bdreHb (pay) 
no express a wish, but at the same time include a certain doubt 
about the expected result, like the English: let us hope that 
Examples: 

bdreiiy dlkanto agsaggagdba let us hope you won’t suffer. 
bdreng pakawaninna if perhaps he forgive it. 

bdrenjf ipalubosna if perhaps he allow it. 

bdreng pay maikkdt ti sa- let us hope that his illness will 
kitna leave him. 

bdreiig no maydt let us hope he’ll be willing. 

inka bdreng no masapulam go, you may perhaps And what 
ti napukaumo you lost. 

umasidSgak bdreng pay no I approach hoping he will give me 
addd met USdna kanidk some also. 

IX. THE CONJUNCTION “CONCERNING" 

I. The typical conjunctions to express this concept in Iloko 
are: 

1. (Iti) maipapdn and no maipapdn, followed by the oblique. 
Examples: ' 

iti maipapdn kadakayd concerning you. 

add ti inbagdna maipapdn he said much about the death of 
iti ipapatdy daydi ubirifi that child. 

awdn ti saomi maipapdn iti we said nothing about that. 
daytd 

maipapdn iti panagddyoeda concerning their protecting th<v 
iti makipalpaiamd nga ag - beggars who come from other 

gapdt sabdli nga il-W towns, 

no maipapdn iti andkmo awdn I heard nothing concerning your 
ti naddmagko son. 

no maipapdn iti baldy a gi- concerning the house I bought, I 
ndtaityko awdn met hand heard there was no granary 
agdmangna with it. 

2. Agpapdn pay . Cfr. The Adverb. VIII. Other Adverbs. 
I. 8; The Preposition. III. I 7 ; Conjunctions of Time. 8. 
Examples: 

agpapdn pay mapukatvmo na - as regards what you lost, they say 
rigatto hand a mabirdkan that it will be difficult to find it. 

Notb 21. — (Iti) maipanggip and no rmipanggdp mean either “con* 
cerning" or “in behalf of". Examples: 

add ti inpalawdgna tnatparQr-he related much concerning the 
gip iti pannakadram ti boh burning of his house. 

Idyna 

no maipatfbgip iti nad&mag- as regards what I heard, it is this. 
ko kastdy 


7 Philip. Jour. Sci. 75 (1941) 197-225. 
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ibag&k daytd maipaiiygip ken I say that in behalf of my mother, 
ina 

maipanggtp iti simbdan for the church. 

II. A common way of expressing the concept “concerning" 
is the simple conjunction no. Examples: 

no kanandkemko a maysd as to my opinion. 
no kanidk a maysd concerning myself. 

no sidk a maysd concerning myself. 

no ni ina ammok a modi as to my mother, I know that she 

refuses. 

no ift&da mabalin a mapdnda as to them, maybe they go. 

III. The concept “concerning” is sometimes expressed by the 
oblique in a kind of opposition preceding the sentence. 
Examples: 

iti maikapat awdn ti amvndk concerning the fourth, I know 

nothing. 

iti laldki tiapigpigsd ngem ti concerning the man, he is stronger 
babdi than the woman. 

kanidk a maysd nasaydat to me everything is good. 
dmin 

iti doom nalukmig concerning your dog, he is fat. 

iti baldyko nalpdsen as regards my house, it is finished. 

iti sadyo naalds concerning your speech, it is un¬ 

becoming. 

X. CONJUNCTIONS OF TIME 

* 1. To introduce a clause in the past: idi followed or not by 

the ligature ta, a or nga . Cfr. The Verb. Moods and Tenses. 
I. 2*. 

idi ta nabisin nag safig salty it when he was hungry he wept. 

idi ta nagdwid limmdbas when he went home he passed our 

ididy baldymi house. 

idi a kastd dagiti sanfyapOdo then the ten went. 
napdnda 

idi tCgra inayabdnnak inpala - when he called me he explained 

wdgna dmin everything. 

idi dtmmatdrtft napaldlo ti when he arrived he was very much 
banndgna tired. 

idi awdnkami nagtdlaw when we were gone he escaped. 

2. To introduce a clause in the future: intdno, t6no, no, 
atttno and antdno . Cfr. The Verb. Moods and Tenses. III. 1 •. 

3. To connect two clauses, the first of which precedes the 
second one in time: sa and sdnto. Cfr. The Verb. Moods and 
Tenses. IV l0 . 

• Philip. Jour. Sci. 75 (1941) 197-225. 

• Philip. Jour. Sci. 75 (1941) 198. 
io Philip. Jour. Sci. 75 (1941) 199. 
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4. 14 After 11 is expressed by (tif) kalpasdn and {itt) kalabsdn, 
followed by the genitive. Examples: 

kalpasdn ti panags&ratmo after you have written send my 
ipaw-itmo ti sdratko letter, 

kalpasdn ti panndngdn after meals. 

iti kalpasdn ti panagedngiU after they had wept they laughed. 
da nagkatdwada 

iti kalpasdnda dmin after all of them. 

iti kalpaadnna agutfgarakto afterwards I shall arise from the 

dead. 

kalpasdn ti taU6 nga alddw after three days I shall come. 
umdyakto 

5. “Before” is expressed by: 

а. (Iti) kasan$odnan and (iti) kasakbdyan, followed by 
the genitive. Examples: 

lcasafigodnan ti ipapatayna he prayed before he died. 
nagludlo 

iti kasaiTgodnan ti yadyko before I came here there was only 
ditoy maymaysd ti baldy one house. 
kasakbdyan ti panagddwatyo before you ask. 
rebbSnjimo ti agsdgad iti you must sweep it before you study. 
kasakbdyan ti panagddal- 
mo 

iti kasaJcbdyanna nasitfgp&t he was virtuous before. 

6. Sakbdy, followed by the genitive. Examples: 

iti rabii a sakbdy ti ipapdn- the evening before you went. 
mo 

iti alddw a sakbdy ti isaaang- the day before you arrived. 
pitmo 

sakbdy toy awdn ti maydt before this nobody was willing. 

c. Some negative expressions in the past tense. Examples: 

itd ta di pay natdy before he dies. 

itd ta awdn pay ti immdy before anybody comes, 
natdy idi di pay nalpds U he died before this house was 
baldyna finished. 

sadn ket a di nagkaH not before he promises. 

б. “During” is generally expressed (iti) bayatti. Examples: 

bdyat ti kaadddm ditoy during your stay here. 

bdyat ti dad iiga alddw awdn he did not eat anything for two 
ti kinndnna days. 

nag$di£git iti bdyat ti panag- he wept while I talked. 
saritak 

iti bdyat san^agasdt a tawin for one hundred years. 

7. “Till” and “since” are expressed by: in&gd(t), ingg&na(t) f 
aginggd ( t) and aginggdna (t), followed or not by ti, iti, di, ti di, 
iti di, ti sadn, iti sadn or idi. If the subordinate clause is 
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in the present, the conjunction means “till”; if it is in the 
past, the context must show whether it means “till” or “since”. 


Cfr. The Preposition. III. 3 U . 
iaggdt dina tnaasdas 
inggdnat matdyak 
iUggdnat aggibus ti Idbong 
inggdnat ti dina maaardkan 
ti napdkawna 

didanto maramandn ni patdy 
OTggdna iti didak makita 
iOgg&na iti dumttfig 
agsdpulkayo iOggdna iti diak 
dumtSng 

awdn ti paiigibagadnda ffig- 
gdna iti di malpds 
inggdna iti panagbidgna 
inggdna iti mand Upa aXddw 
ti palabadnna 

OTggdna iti lumdbas ti IdOgit 
ken dagd 

inggdnat iti mabayddan dmin 
inggdna iti panagdpit 
iOggdna iti ikdbilko dagiti 
kabtiaormo a pagbataydn 
dagiti aaksdkam 
agiiiggd ti makapaOgdnak ken 
makainumak 

aginggdt mabayddan dmin 
agiiiggd di agmagd 
agiiiggd iti maikkdt 
nagydn toy iUggdnat ti sadn 
a naluto ti tindpay 
agaiHgpitka inggdnat iti dika 
matdy 

nagbdsolda agiiiggd iti immdy 
ti layds 

aadnda a namdti agiiiggd ti 
xnayabdnda dagiti naga~ 
ndk kenkudna 

nalukmig aginggdt inpaa* 
ngdyna ti andkna 
tad ti nagtaengak agiiiggd 
idi ipapatdy ti lakdy 
bimmaaait la a bimmaaM ti 
pirdkna iUggdnat nagear- 
ddiig ti panaginumna 
iUggdnat nagsardiiig ti pa* 
naginumna umadti la tiga 
umadti ti pirdkna 

u Philip. Jour. Sci. 


Examples: 

till he has learnt it thoroughly, 
till I die. 

till the end of the world, 
till he finds what he lost 

they will not taste death till they 
see me. 

until he arrives, 
look for it till I arrive. 

they tell nobody until it is finished. 

during his life. 

until many days are passed. 

till heaven and earth pass. 

till everything is paid, 
until the time of the harvest, 
till I put your enemies your foot¬ 
stool. 

till I eat and drink. 

till you have paid everything, 
till it dries, 
till it is gone. 

he stayed here until the bread was 
baked. 

be virtuous until you die. 

they sinned till the deluge came. 

they did not believe till they called 
his parents. 

she was fat until she brought forth 
her child. 

I dwelt there until the old man 
died. 

his money diminished all the time 
till he stopped drinking. 

since he stopped drinking his money 
augments all the time. 


75 (1941) 197-226. 
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Mftganat nagsarding ti pa- 
nagindmna immadd la nga 
immadd ti pir&kna 
inggdna idt ipapatdyna atvdn 
ti gdsatmin 

ififygdna idi inbagdk naeirtg- 
pit metUn 


since He stopped drinking his money 
augments all the time. 

since he died we have no more 
luck. 

since I told him he is virtuous 
though. 


Note 22.—As may be seen by the above examples, the negation generally 
does not affect the meaning of the sentence. The reason is this: 
in ggana means literally “its end”; now if you say mgganat natay , you 
mean “his death was the end, till he died”. In the first sentence, you 
analyze the original meaning of the conjunction and place the stress 
on “the end”; in the second sentence, you take the conjunction simply 
as a conjunction and place the stress on “the period of duration”. 
In practice both forms are equivalent. 

And so also with agin$gd , which means literally, “it ends”. Agifigggdt 
natdy , “it ended in his death, till he died”; agirfygat di natdy, “as long 
as he did not die, till he died”. 

Note 23.—These conjunctions sometimes convey the notion of the 
English “during, as long as,” as may be seen by the above examples 
and by the explanation given in the preceding note. ■ 


8 “Till” is also expressed by agpapdn followed by a term 
that includes the notion of the present or of the future; "since” 
is also expressed by mantpud idt or sipud idi followed by a 
term that includes the notion of the past. Cfr. The Preposition. 
II. 2. b. and III. I 12 . Examples: 


agbasbdea agpapdn agsdpa 
agpapdnto ti panagedratmo 
manipud idi aimmartgpet 
o/wdn ti mbdli nga inard- 
midna rfjem ti agedngit 
manipud idi immdy 

9. "Whenever” is expressed 
tumuiiggal. Examples: 

patindyon no umay ditoy addd 
kagaUnna nga ubing 
add ti kdtomi patindyon no 
adddkayo 

patindyon no makitak na - 
bartilc 

dmin no adddka ditdy agku- 
rarig ti kaninmi 
tunggdl malagipkayo 
tumunggdl b alike Inna dagi- 
tdy a sad 

tumuifygdl lualointayo day* 

tty 


he reads till early in the morning. 

till when will you write. 

since he came he has done nothing 
but weep. 

since he came. 

by: patindyon no, dmin no, and 

whenever he comes here he bites 
a child. 

we have many lice whenever you 
are here. 

every time I see him he is drunk. 

whenever you are here we lack 
food. 

whenever I remember you. 

every time he pronounces these 
words. 

whenever we recite this prayer. 


1* Philip, Jour. Sci. 75 (1941) 197-225. 
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10. “As soon as” is expressed by apdman, followed by the 
ligature a or H$a. Examples: 

apdman a malpds ti pomp&n as soon aa the burial is over let 
intayo us go. 

apdman iCga apagsaona day - he had scarely said this. 
toy 

apdman a nakakadn nagaaJcit he had scarely finished eating 

when he got ill. 

XI. CONJUNCTIONS OF COMPARISON 


I “As, like”, are expressed 
1. (a) kas, (a) has td(enj^), 
Id (en^) 9 followed or not by the 

kas pay it rd ti yan ti kus- 
pdgda 

panagaw-dwatko lcdsna kaydt 
a gatdngen ti balayko 
lcdsna naawdn ti ladinj/itna 

kas addd tultulengna 
kdsna paluknengin 
rugidkto ti kas mangriknd 
ken uliUgko 

maardmid kenkd kas pagaya- 
tdm 

kdadanto kadakami 
kas iti ubing 

aldem ti kas itddko kenkud - 
na 

kas ipalawdg ti lakdy 
kdsna tandd 
a kas aniniwan 
a kas maysd a tandm 
a kas iti pananginandmak 
kenkdt agnandyon 
a kas iti kondm 
a kas kanidk met ditdy 
a kas ket sakitin ti ndkemda 
ti umond a kas ket iti matidi 
a kas idi kagagap&na 
naidarum a kas agdaddel ka - 
dagiti kukuana 
a kas nasi’fTgpit 

a kas ken amdna 
a kas itd 
kdsnak la andk 
kas met la idi 
kas Idak tvmaydb 
kas la kastd 
kas lot itdy 


by: 

(a) kas man and (a) kas man 
oblique. Examples: 

that seems to be the reason of 
their self-conceit. 

as I understand it, he wants to 
buy my house. 

he seemed to have cast off his 
sorrow. 

he seems to be a little deaf, 
he seems to soften it. 

I shall begin to sound my uncle 
(to act like sounding), 
what you like is done to you. 

they will be like us. 
like the child. 

take the same as what I give to 
him. 

as the old man explains. 

as a sign of it. 

like & shadow. 

like a grave. 

as I always hope in you. 

aa you say. 
like me here also, 
they seem to feel sorry about it 
the first is like the last, 
as in the beginning, 
he was accused of destroying her 
property. 

like virtuous (he seems to be vir¬ 
tuous). 

like his father, 
like now. 

I am like a child to him. 
just like before. 

I seem to fly. 
it looks like it. 
like a while ago. 
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no 1i nam-dymo ♦©<* agbidg 
ta has la komd iti pusak- 
$dk ken ayamoom sabsd- 
bunjjr dagiti ar-arapdapko 
a kakds la tdo 
tdo a has la kaykdyo 
kas man diak umdy dildy 
ku8 man la dika makagun- 
6d 


may you live in ease and abun¬ 
dance, a life comparable to the 
purity and fragrance of the 
flowers of my fancy, 
as men. 
men like trees, 
as if I don’t come here, 
you seem not to be able to get it. 


2. ( k)drig, ( lc)drig Id (eng) 9 (k)arig man and ( k)drig man 


ld(ei£&), followed or not by the 
plea: 

drig a tdo a magmagnd 
dagitSy drigda nga agasdwa 

kdrig la matmatdrog 

drig la a batd 

drigkayo la tfga agsadut 

drig la ta madl 

drig man a diak kayat 

drig man ifya addd antmdna 

drig man la dlna kaydt 


ligature ta, a or i/ija. Exam¬ 
like a man who walks, 
these ones look like a married cou¬ 
ple. 

he seems to be asleep, 
like stone, 
you look lazy, 
he seems to refuse. 

I think I won't. 

as if he knew something. 

as if he didn’t like it. 


8. (Ka)pdda and ( ka)padpdda, followed by the genitive. 
Examples: 

kapddak daydidy that one is like me. 

kapddada la dnay dagiti ba- the houses in our town are just 
Idy ididy ilimi like them. 

kapadpdda ti dsomi he is like our dog. 

II. 1. “A8 . . . as” is expressed by: 
a. a kas and a kas Id(eng), followed by the oblique. 


Examples: 

naimbdg a kas kanidk 
nasirfgpit a kas iti andkko 
nasadut a kas ken Ana. 
natakrdt a kas la ugsd 
umindmka a kas la swrango- 
aoifjjr 

6. the terms (ag)pdda, 
(ag)padapdda (past: nag . . 

pddada a nasiii&pSt 
ti pddak a tdo 

agpapddada a naimbdg 

padpddana a mastrib 
agpadpddakayo a nasadut 
padapddada tfjra ur-tiray 
nagpadapddada a ddkes 


as good as I. 

as virtuous as my child. 

as lazy as Ann. 

as timid as a deer. 

you drink as much as a funnel. 

(ag)papdda, (ag)padpdda and 
). Examples: 

he is as virtuous as they, 
my neighbor (literally: a man like 
me). 

the one is as good as the other 
(they are equally good), 
he is as wise as he. 
you are both equally lazy, 
he is as worthless as they, 
these ones were as bad as the 
others. 
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2. “Not so . . . as” is expressed by: 

а. a negative followed by a kas or a has Id (eftg). Exam¬ 
ples: 

sadn a kas Hi baldyko it is not so (good) as my house. 

sadn a kas ken Ana she is not so (active) as Ann. 

б. a comparative adjective indicating the reverse quality. 
Examples: 

dakddkc8 ngem ti baldyko it is worse than my house (not so 

good). 

nasadsadut tffjem ni Ana she is lazier than Ann (not so 

active). 

III. 1. “As . . . so'’ is expressed by (a) kas . . . kastd met 
and no kasand . . . kastd met. Examples: 

kas iti naardmid kadagidi what happened in the days of 
alddw ni David kastdnto David, the same will happen then. 
met ti maardmid no hud 

kas eadi latfjjit kastd met di- as in heaven so also here on earth. 
Uy dagd 

kas iti kinaadi ti kinabak - the richer you are the more you 
ndtf&mo kastd met ti kar are obliged to be humble. 
dakkil ti utonfrmo a panag- 
paJcuranfr 

kas iti kaldwa ti tdlonmo has - according to the width of your rice 
tdnto met ti kaadd ti pa- field, such will be the quantity 
gayna of its rice. 

kas kenkd kastd met kanidk as with you so also with me. 

has iti innrdmidmo kastdnto ss you did so also will your children 
met ti aramiden dagiti an- do. 
ndkmo 

no kasand ti gagitna kaetdn - he will get a reward in accordance 

to met ii madlana a gon» with his diligence. 
gond 

no kasand ti agturdy kastd as with the governors so also the 
mst ti ituturaydnda governed. 

no kasand ti kaatidddgna kas - it should be as broad as it is long. 

td komd met ti kaakdbana 

2. “So . . . that” is expressed by kastd dnay ... to and 
kastd tinay ... a or ri&a. Examples: 

kartd dnay ti kaadd ti kin- he ate bo much that he waa ill 
ndnna to nagsakit iti bdyat for two days. 

U dud tf$a alddw 

Jcattd {may ti aad&tna to dim he is so lazy that he doesn't want 
kaydt ti maiftaadwa to marry. 

kaatd dnay ti gagitda ta no- they are bo active that they have 
kagdtaifydan iti baliyda been able to buy a house. 
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kastd dnay ti kabassit ti bar there is so little rise in this town 
g&8 ditdy Ui a rebbitij? that one is obliged to eat millet 
datdo ti mangdn iti ad- 
bog 

kastd unay ti aadna a nag- he talked so loudly that all his 
butMg dagiti isu dmin a neighbors were afraid* 
kaardbana 

IV. "Especially” is expressed by one of the following terms, 
followed or not by no or ta: (nang) rumjfrrdna, (Unay), sanfy- 
karigrdna (Unay), maysd unay, lalo (tin ay), agldlo (ti nay). 
Examples: 

nan$r6na iti bigdt especially in the morning. 

dika mapdn nangrdna dnay don’t go especially now that you 
ta agaakit ti 6lom have the headache. 

naitgrond dnay no awdn ti especially when there is no harvest. 
dpit 

Ttatfgna'dgrdna Unay ti 6lona especially his head. 
ddkesto maysd unay no sadn it will be bad especially if the one 
tfga umdy ti ur-urdyenna he is waiting for does not come. 
tdlo no kitkitdenna especially when he looks at it. 

tarimadnem ti panagsadm ag- mind your speech especially when 
tdlo kadagiti agturdy (talking) to persons in authority. 

sadn a makapagnd akldlo ta he cannot walk especially on &c~ 
ddkes ti ddlan count of the bad road. 

agldlo unay no modi ti bakdt- especially if his wife refuses. 
na 

Note 24. —Sdman (no) is a conjunction of little use; it means “as if”, 
and ordinarily occurs in the form of adman (no) di, “as if not”. 
Examples: 

adman no dakkU ti kinabak- as if he were rich. 
ndngna 

nagagitda kondda adman no they are diligent, they say, as if 
makapati$abilda ta maba- they could weave being ill for 
ydgda a maaakiten so long a time. 

add pay ti pdgay kondda ad- they say that there is much rice 
man di inibua ti dddon as if the locusts had not ravaged 

(the fields). 

umandy adman no di isd ti it is enough, as if it were not the 
kakarodn a dusa heaviest punishment. 

abdbaw ti karaydn kondk ad- I thought the river was shallow 
man no di addlem but it seems to be deep. 

add ti ayabdnda adman no they call many as if we were not 
dileam baaait few. 

XII. OTHEK CONJUNCTIONS 

1. Tapn6, “so that, in order that”, and ao on; “lest”, in neg¬ 
ative clauses. Examples: 

pinaayabdnka tapnd kit&em I had called ao that you look at 
daytdy this. 
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defibgtm U sa6da tapnd dida~ 
ka $apUten 

pattern tapnd tnaikarika ttfra 
ayatdnnaka 

gindtaitgko ti baldyna tapnd 
di mapukaw ti pirdkko 
limmaTijrpet ditdy ili tapnd 
makabirok iti gatgatdrtgen- 

na 

agdnuska tapnd addd gongo~ 
ndm 


hear their words lest they whip 
you. 

believe it so that you deserve his 
love. 

I bought his house so that my 
money does not get lost. 

he arrived in this town to look for 
things to buy. 

be patient so that you have a re¬ 
ward. 


2. Maysd pay and sdnto maysd, “besides”. Cfr. also The 
Conj unction “because”. Examples: 


awdn kadakami ti manjfdn 
iti daytd maysd pay na- 
rTgina dnay 

modi ti ndkemko maysd pay 
addd sakit iti dltoyko 

no mapdn met ti lakdymo 
sdnto maysd nasaydat ti 
ddlan 

add ti pdgayna sdnto maysd 
nakiasdwa iti bakndrfy 

3. Malaksid no, “except if”. 

dika gatdiTgen malaksid no 
sadnmo nga ammo no sa~ 
din ti pangipandm iti pi - 
rdkmo 

awdn ti maydt malaksid no 
kumdyogka 

kaydtko ti mapdn ididy Bon - 
tok malaksid no awdn ti 
matifris&ro iti ddlan 


none of us eats that and besides 
it is very expensive. 

1 am against it and besides I feel 
pain here. 

and your husband also goes, besides 
the road is good. 

she has much rice and besides she 
married a rich man. 

Examples: 

don't buy it except if you don*t 
know where to carry your money. 


nobody is willing except if you go 
with them. 

1 want to go to Bontok except if 
there is nobody to show me the 

way. 


4. No kasta. “thus”. Examples: 

no kastd awdn thus he is not there? 

agdnges no kastd sadn pay he breathes, thus he is not yet 
a natdy dead. 

addd no kastd Inkan he is here, thus go now. 

no kastd awdnen if so we are done for. 

6. Ddel, d&el laenfr, ddel had pay and ddel sa lead pay, fol¬ 
lowed by no or to, “it is well, scarcely”, and so on (rarely used). 
Examples: 


ddel ta makita daydidy a ba• 
Idy 

ddel Idertfr ta maiffatydg ti 
timekna 

ddel had pay ta addd igd . 
tatyko 


that house is scarcely visible. 

his voice is scarcely audible. 

it is well that I have something 
to buy with. 
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ddel $a had pay no addd it were well would eomebckiy buy it, 
gumdtaify ta madaddelen as it is getting spoiled* 
ddel $a kad pay la nangtid he scarcely gave. 

6. Asi (pay) and ay-dy (pay), “woe to”. Examples: 

dsi pay ni Judn woe to John. 

dsikanto pay woe will be you. 

ay-dyka ubirfy woe to you, child. 

ay-ayak pay itl kaeldy a gd- woe to me for having auch luck 
satko (bad). 

Note 25 .—Aldnto (kad) no and dsinto (no) have become antiquated. 
Examples: 

aldnto kad no maddnondaka woe to you if they find you here. 
ditoy 

deinto no maibbatdnna woe to him if he drops it. 

APPENDIX: THE INTERJECTION 

1. The following are the most used interjections, some of 
them being sometimes used as conjunctions: 

ay “ah.” 

ay piman piman, piman and “alas; poor (boy, and so on)”. 
kadsi 

Kailat&(pay), itaUi pay and alald pay, alas it is a pity. Ex¬ 
amples: 

kailald ti bdifya a naboong it is a pity the pot is broken. 

kailild pay ti aydtda kenka it is a pity they loved you. 

ilald pay ti rigatda it is a pity they endured much 

hardship. 

alald pay H pdgay a nada- it is a pity the rice is ruined. 
ddel 

A88i, pea and pu&g: expressing disgust 

Asaidy and is sidy: expressing disgust mixed with wonder. 

Ni, it and na: expressing wonder. 

Alld: wondering and threatening. 

Apayd unayen, ayd Unayen, dpa unayen, ania unayen, unay 
metttn and Unayen: expressing wonder more or less mixed with 
the notion of opposition. Examples: 

ayd dnay komdn no deify- I wish you would listen to me. 
ginnak 

dpa dnay ti baydgdan what is the matter that they stay 

so long? 

dnaykan what is the matter with you? 

Nans 26.—The interjections abagd, abdgay and apakd have become 

antiquated. 
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Anandy and anndy: expressing pain. 

Oy: calling or attracting attention. 

Aid and aUg: driving on. Examples: 

agtardyka aid run now. 

aid wan all right. 

Aid man, aid kadi, aid komd, aldn and alig komd: asking a 
favor. Examples: 

aid komd kataUkmi itaUdw- turn then, most gracious advocate, 
mo kadakdm dagitd matdm thine eyes of mercy towards us. 
a mananpiigadai 

Bad: to startle people or to make children laugh. 

Uray, urayen, uray laeitgen and di kad dray, “even so; never 
mind”. 

Sdpay {komd) ta kastd, “amen; be it so”. 

T6to, tdo and kdta: calling dogs. 

Risay and urisay: calling pigs. 

Sa: calling or driving away cats. The difference lies in the 
pronunciation: sa, short and strong: driving away; so, long and 
smooth: calling. 

Sitl: driving away chickens, pigs, and so on. 

II. The following are the usual greetings of the Iloko: 

A. With or without a possessive of the second person: 
Examples: 

naimbdg rijra aiddw, “good day”. 
naimbdg a malim, “good afternoon”. 
naimbdg a rabli, “good evening; good night”. 

. naimbdg a fiista , "‘happy feast”. 

naimbdg a pdskua, “happy feast (Christmas, Easter; sometimes Epi¬ 
phany, Whitsuntide) ”. 

naimbdg a vidje, “I wish you a happy trip” (to persons going on a 
journey). 

naimbdg ttya iaaaanfrpdt, “welcome" (to persons coming home). 

B. With or without a personal pronoun of the second person 
in the oblique: 

Dida ti agrfglna {kenkd or kadakayd), “thank you” (literally: may 
God repay you). 

Dido ti bumdlea, “thank you” (may God return it). 

Dida ti ku.mi.yog, “may God go with you” (to persons going away). 
Dida ti agbdti, “may God stay (with you)” (said by persons going 
away). 

Dida ti moatydgos, “may God cure you” (to sick or tired persons). 

Dida ti maifyliwliwd, “may God console you” (to bereaved persons). 

C. Ydman pay, “thank you”; also the usual answer of the 
inmates of a house to the greeting of a person making a call. 
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awdn arid man, "you an welcome”, an*weriag»$thank you”. 
hmdbaakami (pay), “we pass”, when passing otter tits grounds of 
and near somebody else’s house. 


Nora 27/—“The late” is expressed by m Diet tt ahiddna, followed by the 
ligature a or njra, and by m ... a Dios ti aluddna. Examples: 

riDiSati ahiddna diaasdwak my late husband; my late wife. 
ni LuU a Didt U atuddna the late Lewis. 



BOOKS 

Books reviewed here were received from their respective 
publishers by The Philippine Journal of Science and are 
acknowledged in this section. 

First-Year Mathematics for Colleges. By Paul R. Rider. New York, The 
Macmillan Company, 1949. 714 pp. Price P10.00 

This book is intended principally as a textbook in first year 
mathematics for colleges. The methods of presentation are 
those used in Rider’s “College Algebra, Plane and Spherical 
Trigonometry, and Analytic Geometry”. The treatment of 
the topics is very clear and the arrangement of the subject 
matter, logical. The book has been provided with a complete 
index which enhances its usefulness. It is a good regular 
text in universities as well as a suitable reference book in a 
college library.—E. R. 

Alternating Current Machinery. By L. V. Bewley. The Macmillan 
Company, 1949. 876 pp. Price, $5.25. 

This book is unusual in two respects: 1. It presents the 
theory and characteristics of alternating current machinery 
with two general equations: (a) the equation of voltage and 
(b) the equations of armature reaction, and 2. It gives the 
most recent advances in theory and method of analysis applied 
to alternating current machinery. 

The use of the two general equations presented in the book 
makes it possible to distinguish one electrical machinery as 
differing from another by either the presence or absence of 
specific terms in the general equations. The general equa¬ 
tions, therefore, are to the field of electrical engineering as 
the Bernoulli equation is to hydraulics. It must be said, how¬ 
ever, that it is not possible to do away completely with the 
old methods of solving the old equations. The author elimi¬ 
nated the useless methods and equations, and discussed 
applicable ones in his book: It is not too much to expect 
that as the method pioneered by the author becomes more 
generally understood and wisely applied, a greater unification 
of ideas and basic concepts will result in the field of electrical 
machinery. 
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Other important and interesting features introduced by the 
author in the book are the following: 1. The concept of a 
fictitious winding in a transformer to account for the core 
loss and to represent the consolidated eddy-current circuits; 
2. The step-by-step development of the equations, vector 
diagrams and equivalent circuits of the transformer and poly¬ 
phase induction motor; and 8. The cross-field principles 
involved in the single phase induction motor which is made 
clear by referring to time and space vector diagrams. 

One may criticize this text on the omission of discussions 
on flux distribution in slots, air gaps and around field poles 
in electrical machineries, and eddy-current loss in conductors 
which are usually part and parcel of books in this general 
field. The author, in his book “Two Dimensional Fields In 
Electrical Engineering”, treated these subjects exhaustively. 
Other topics that are omitted are the mercury arc, rectifier, 
electronic devices and the eddy-current and hysterisis motors 
which are used in instrumentation. I agree with the author 
that these electrical machinery should be treated in separate 
books on industrial electronics and specialized electrical 
machines. 

Simplifying assumptions are used extensively in the book. In 
fact, in some instances, the simplifications have become over¬ 
simplifications. It must be said, however, that the mathema¬ 
tical manipulation necessary for complete understanding of 
a subject is omitted in the interest of simplification. 

This book can be recommended as a reference for practicing 
engineers and as a text in electrical engineering course.— 
F. V. E. 


Pre-Medical Physical Chemistry. By F. A. Matsen, Jack Myers and 
Norman Hackerman. N. Y., The Macmillan Company, 1949. 844 
pp., illus. Price, |4.60 

As its title implies, the authors intended this book for pre¬ 
medical students only, and as such this is not the usual phys¬ 
ical chemistry text. In carrying out this intention, only those 
“chemistry principles which now have, or expected will have, ap¬ 
plication to the study of medicine and other biological sciences” 
are treated comprehensively as in the case of surface phe¬ 
nomena. 
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The topics covered have been chosen with a purpose. The 
first chapter reviews elementary mathematics and introduces 
more advanced mathematical operations. The material is so 
arranged as to give the instructor enough leeway in the prep¬ 
aration of the course so that topics may be omitted without 
a serious consequence. At the end of every chapter references 
to assist the student desiring additional information, and 
problems to provide review and exercise are given. 

Going through its twenty-five chapters, one will find that 
the book is far from being an easy one and the aim of the 
authors have been more than adequately fulfilled.—L. G. A. 

Physical Chemical Experiments. By Robert Livingston. Revised Edition. 

New York, The Macmillan Company, 1948. 267 pp. Price, $8.50 

An interesting feature of this book is the detailed discussion 
on measurements, errors and computations with formulas, 
equations and illustrations, which are substantiated with ex¬ 
periments for easy comprehension and application. This part 
of the book is very useful and handy as it eliminates the 
necessity of consulting various references for these processes. 

The book contains fifty experiments presented in the same 
manner as those of other textbooks on laboratory or experi¬ 
mental physical chemistry. The theoretical consideration is 
as usual, at the beginning of each experiment, followed by the 
apparatus, materials, procedure and lastly computations. One 
noticeable feature in the description of the various experiments 
is the absence of details. Details were apparently omitted, 
leaving them entirely to the student in order to develop dis¬ 
cretion, initiative and resourcefulness. Also, experiments 
presented in this book are those requiring minimum expense 
for equipment but sufficient to acquaint the student with the 
fundamental principles involved in the course of experimental 
physical chemistry. 

The value of this book should be well appreciated by the 
student whose interests extend to the practical applications 
of some of the experiments to organic chemistry, chemical 
engineering, biochemistry and other allied subjects.—N. F. M. 
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TWENTY-SIX NOTEWORTHY PHILIPPINE FISHES 

By Albert W. C. T. Herbs 
Of the School of Fisheries, University of Washington 

In working on the collections made in Philippine waters 
during 1947 and 1948, many fishes were discovered that pre¬ 
viously were only known from the East Indies, Japan, India, 
or elsewhere. A number of others were obtained from Philip¬ 
pine seas for the second time, and are rare enough to deserve 
special mention. Wherever possible the new finds were in¬ 
corporated in my Check List of Philippine Fishes, but the 
species mentioned in this article did not come to hand until too 
late to be inserted in it. Two species given here have been 
taken once before in the Philippines, but their rarity makeB 
it worth while to record their second occurrence in the Island 
waters. All the rest were taken for the first time in Philippine 
waters, though the presence of some had long been suspected; 
others were a complete surprise. 

We now know enough about Philippine fishes and their dis¬ 
tribution to state confidently that ultimately nearly all marine 
fishes recorded from the East Indies will be found in Philip¬ 
pine waters. We may be sure that all members of the following 
families known in East Indian waters will be collected in Phil¬ 
ippine seas before many years: Clupeidse or herring and sar¬ 
dines ; all eels; pipefishes or Syngnathidae; all flatfishes; cardinal 
fishes or Apogonidse; Serranidse or sea basses, lapo-lapo and 
their allies; snappers or Lutianidae; all Pomadasyidee or grunts; 
all lethrinids, sparoid fishes, besugo, and nemipterids; all butter¬ 
fly fishes or Chaetodonts; all surgeon fishes or Acanthurids and 
all siganids; all Scorpaenidae or scorpion fishes; probably all 
labrids and parrot fishes, and all damsel fishes. 
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In addition, many gobies remain to be collected and made 
known to science from the tide pools, tide fiats, mangrove and 
nipa swamps, from the sea below the depth of ten meters, and 
from the rivers and lakes. 

With advancing knowledge, the Philippine fish fauna will 
be seen to be linked with that of China, Formosa, the Eiu 
Kiu Islands, and Japan to the north, and to the East Indies, 
Indo-China, Siam, Malay, and India to the south and west; to 
the east, it will interlock with that of the Pelews, Waigiu, 
and the north shore of New Guinea, then southward with 
extensions throughout Melanesia and far into Polynesia, as 
well as to the northern end of Queensland, Australia. 

All measurements are of the standard length. 

Lantemfishes 
Family MYCTOPHIDJE 

CENTROBRANCHUS ANDREAE (LUtken) 

Scopelus (Rhinoacopelua) andrem Liitken, Spolia Atlantica (1892) 245, 
fig. 3; Goode and Bean, Oceanic Ichthyology (1895) 90; Jordan and 
Evermann, Fishes North and Middle America 1 (1896) 569. Open 
Atlantic and Indian Oceans; “common in the Gulf Stream along our 
coasts.” 

Centrobranchus andrse Fowler, Mem. Bishop Mus. 10 (1928) 67. Ha¬ 
waiian Islands. 

The six species of lanternfishes here given, all new to the 
Philippines, were determined by Dr. Rolf L. Bolin, of the Hop¬ 
kins Marine Station, Stanford University, California. Dr. Bolin 
has examined the types of lantemfishes in the museums of 
Europe and America, and is an authority on this group. 

Two specimens, 45 and 50 mm. in length, were taken in the 
Sulu Sea near Tubataha Reef. This trim little fish with a 
noticeably elongate and slender caudal peduncle occurs in the 
open Atlantic, Indian, and Pacific oceans. 

MYCTOPHUM AUROLATERNATUM Carman 

Myctophum aurolatematum Garman, Mem. Mus. Zool. 24 (1899) 264, 
pi 55, fig. 3. Off Panama, 6°21' N. Lat, 80*41' W. Long.; Parr, 
Bull. Bingham Oceanogr. Coll. 3 (1928) 65. Eastern Pacific Ocean. 

A Pacific Ocean species. An elongate slender swift species 
occurring off shore; taken at night by the aid of electric light. 
Our specimens are all from the Sulu Sea. 

Three specimens 52 to 86 mm. in length taken about 80 miles 
west of Siokun Bay, Zamboanga Province, Mindanao, at 7° 45' 
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N. Lat., 121° 45' E. Long. One specimen 78 mm. long was 
taken at 9° 81' N. Lat., 119° 40' E. Long, in the Sulu Sea, 
northwest of Tubataha Reef and about 75 miles east of Aborlan, 
Palawan. One specimen 87 mm. long, taken from the Sulu 
Sea northwest of the Cagayan Islands, at 9° 44' N. Lat., 120° 
68' E. Long.; two specimens 78 and 89 mm. in length, near 
Tubataha Reef, at 8° 57' N. Lat., 120° 15' E. Long. 

MYCTOPHUM BttACHYGNATHOS (Blacker) 

Scopelus braehygnathoa Bleeker, Act. Soc. Sci. Indo-Neerl. 1 (1856) 
66. Menado, Celebes; Bleeker, Nat. Tijds. Ned. Ind. 17 (1858-1859) 
149. Bali. 

Scopelm brachygnathua Bleeker, Versl. Akad. Amsterdam 14 (1862) 
112. Batjan. 

An East Indian and Philippine species. A specimen of this 
rather deep-bodied little fish, 61 mm. long, was taken in the 
Sulu Sea, near Tubataha Reef. 

MYCTOPHUM EVERMANNI Gilbert 

Myctophum evermanni Gilbert, Bull, U. S. Fish Comm. 23, part 2 (1905) 
597, pL 70, fig. S. South of Oahu off Lanai Niihau Laysan; 
Gilbert, Mem. Mus. Comp. Zool. 26 (1908) 218 Lat. 6° to 17° N., 
Long. 135° to 187° W.; Marquesas Islands; Weber and de Beaufort, 
Fishes Indo-Austr. Arch. 2 (1913) 162, fig. 63. Halmahera Sea Ban¬ 
da Sea, Manipa Strait; Fowler, Mem. Bishop Mus., 10 (1928) 70. Ha¬ 
waii; Parr, Bull. Bingham Oceanogr. Coll. 3 (1928) 66; Fowler, 
Monogr. Acad. Nat. Sci., Fhila. 2 (1988) 152. Moorea, Society 
Islands; p. 187, Jarvis Island; p. 192, Christmas Island. 

From the Hawaiian and Marquesas Islands to the Philippines 
and East Indies. 

Two specimens were collected in the Sulu Sea, west of Siokun 
Bay, Zamboanga Province, Mindanao, at Lat. 7° 45' N., Long. 
121° 45' E. Their lengths were 42 and 78 mm. Another speci¬ 
men 69 mm. long was taken off the north coast of Celebes, in 
the Celebes Sea. 

MYCTOPHUM MAKGARITATUM Gilbert 

Myctophum, margaritatum Gilbert, Bull. U. S. Fish Comm., 23 part 2, 
(1905) 596, pi. 68, fig. S. Off Molokai, Lanai, Oahu, and Niihau, 
Hawaiian Islands, French Frigates Shoal, between Honolulu and 
San Francisco. 

A lantern fish of the tropical Pacific. Four specimens from 
the Gulf of Davao, Mindanao, are 31 to 56 mm. in length. 
Four from Zamboanga are 58 to 61 mm. An example 46 mm. 
long was taken in the Sulu Sea at 7° 45' N. Lat, 121° 45' W. 
Long., approximately 30 miles west of Siokun Bay, Zamboanga 
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Province, Mindanao. Five specimens off Tubataha Reef are 
from 66 to 62 mm. in length, and fifteen taken near Tubataha 
Reef, at 8° 57' N. Lat., 120° 15' E. Long., are 22 to 66 mm. 
An example 63 mm. long was secured from the Sulu Sea east 
of Palawan, 9° 31' N. Lat, 119° 40' E. Long. Four were 
taken in the Sulu Sea northwest of the Cagayan Islands, 68 
to 66 mm. in length. One 55 mm. long was collected at Gutob 
Anchorage on the north coast of Busuanga. 

MYCTOPHUM SPIN OS UM (Stelnduchnex) 

Scopelus apinoaua Steindachner, Sitzungsber. Akad. Wiss. Wien SS (1867) 
711, pL 3, figs. U and a. China Sea; Ltitken, Dansk. Vid. Selsk. 
Skrift. 2nd ser. 7 (1892) 239, pi. 1 , figs. 1 and S. Malden Island, 4* 3' 
S. Lat, 165* V W. Long. 

Myctophum ( Myetophum ) spinoaum Brauer, Deutsche Tiefsee Exped., 
Tiefseeflsche (1906) 196. 

Daayscopelus apinoaus Goode and Bean, Oceanic Ichthyology (1896) 92. 
Atlantic and central Pacific; Gilbert, Mem. Mus. Comp. Zool. 26 
(1908) 220, 3* to 16° N. Lat,, 136* to 149* W. Long; Fowler, Mem. 
Bishop Mus. 10 (1928) 67. Wake Island, Hawaiian Islands. 
Myetophum spinoaum Weber and de Beaufort Fishes Indo-Austr. Arch. 
2 (1913) 163. Celebes Sea, Ombai Straits; Parr, Bull. Bingham 
Oceanogr. Coll. 3 (1928) 63. 

Known from the western and central Pacific, Indian and 
eastern Atlantic oceans. 

Five specimens 71 to 81 mm. in length, taken from the Celebes 
Sea off the south coast of Tawi Tawi, Sulu Islands; 3 from 78 
to 81 mm. in length caught in the Celebes Sea east of Tawi 
Tawi at 6° N. Lat., 121° E. Long. Two examples from the 
Gulf of Davao, Mindanao, are 72 and 74 mm. in length. 

A specimen 80 mm. long was obtained off the Celebes coast 
at the north end of Makassar Strait. Seven examples, 74 to 
82 mm. long, were caught off the east coast of Borneo, 3° 1' 
N. Lat., 118° 49.5' E. Long. 

Flying fishes 
Family EXOCCETIDiE 

CYPSELURU8 FURCATU8 (MHchffl) 

Exocmtus fureatus Mitchill, Trans. Lit. Philos. Soc. New York 1 (1815) 
449. New York.; Gfinther, Cat. Fishes 6 (1866) 286. Atlantic ocean; 
India: Day, Fishes India (1878) 519; Jordan and Evermann, Fishes 
North and Middle America 1 (1896) 787; Gfinther, Fishe der Sudsee 3 
(1909) 365, Tahiti; Beebe and Tee Van, Field Book of the Shore Fishes 
of Bermuda (1938) 68; Breder, Field Book of Marine Fishes of the 
Atlantic coast from Labrador to Texas, p. 96, figure, no date; Smith, 
J. L. B., Sea Fishes of Southern Africa (1949) 125, fig. til. Indian, 
Atlantic, and central Pacific oceans. 
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The Philippine seas are rich in flying fishes, both in numbers 
of different kinds and in countless thousands of individuals. 
They are the object of special fisheries on the coasts of Cebu, 
Leyte, and other Visayan Islands. 

Double-bearded flying fish. Originally described from New 
York, and known from the Atlantic, Indian, and Pacific Oceans. 
Now reported for the first time from the Philippines. 

Dorsal 12 to 14; anal 10,11, or 9; pectoral 1 to 14 or 1 to 13; 
predorsal scales 28 or 29. Two long ribbon-like barbels from 
the symphysis of the lower jaw. The ventral origin is midway 
between the caudal base and the middle of the eye; the anterior 
dorsal rays are shorter than the head, and both dorsal and anal 
usually fall short of the caudal when depressed; in the specimen 
from the Celebes Sea the dorsal is elevated, its height equal to 
the distance between the snout and the pectoral origin, and 
extending half the length of the upper caudal lobe. 

The pectoral is black with a broad diagonal transverse white 
bar, or may be barred or mottled with black and white; the 
lower lobe of the caudal has one to three dark cross bands. The 
dorsal is more or less dusky or black, especially distally. The 
ventrals are nearly clear. Several broad blackish or dark 
brown bands were present on the sides and underneath, but 
these have largely disappeared. 

A specimen 69 mm. long from the Celebes Sea east of Tawi 
Tawi, Sulu Province, at 6° N. Lat., 121° 4.5' E. Long. Three 
specimens 58 to 82 mm. long were taken in the Sulu Sea north¬ 
east of Cagayan Sulu Island. Another example 98 mm. long 
was caught off the north coast of Celebes, 2° N. Lat., 121° E. 
Long. 

These juvenile specimens are very attractive and unusual in 
appearance. 

CYMELURUS OXYCEFHALUS (Sleeker) 

Exocatua oxyeephalus Bleeker, Nat. Tijds. Ned. Ind. 3 (1862) 771. 
Celebes; Bleeker, Atlas Ichth. 6 (1866-1872) 75, pL S48 (Scombreso- 
cid® II) fig. 1. Batavia, Java, Makassar, Celebes; Gunther, Cat 
Fishes 6 (1866) 294. East Indian Archipelago, Formosa. 

Exonautes oxyeephalus Ogilby, Ann. Queensland Mus., No. 9, part 1 
(1908) 5. Torres Straits. 

Cypailurua oxyeephalus Weber and de Beaufort, Fishes Indo-Austr. 
Arch. 4 (1922) 181. Java, Java Sea, Celebes, Moluccas, Aru Islands, 
Torres Straits; Fowler, Mem. Bishop. Mus. 10 (1928) 81. Off 
Laysan Island, Apia, Samoa. 
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A tropical Pacific flying fish, now reported for the first time 
from the Philippines. 

Three fine specimens, 172 to 180 mm. in length, were taken 
in the Sulu Sea off the west coast of Zamboanga Province, 
Mindanao, southwest of Panabutan Bay. One specimen, 130 
mm. long, from the Celebes Sea, midway between the Samales 
Group, Sulu Islands, and Cotabato Province, Mindanao. 

Dorsal 10 in all our specimens except one, which has but 9; 
according to authors 10 to 11. Anal 11 to 12; pectoral 1 to 
14 or 15; scales in lateral line 52 to 54; predorsal scales 33 to 
35. Teeth simple, in a single row in the jaws; none on the 
palate. 

The anal origin is opposite, or nearly so, that of the dorsal, 
or may even be in advance of the dorsal origin. The pectorals 
extend to the posterior end of the dorsal base. The origin of 
the ventrals is slightly nearer the gill opening than to the caudal 
base. The pectorals are more or less blackish, the other fins 
colorless. 

I place here also two specimens 134 and 137 mm. in length 
from the Sulu Sea west of Basilan Island and north of Pilas 
Island. They agree in most respects, but the pectorals have a 
partial hyaline transverse band on the lower part; Weber and 
de Beaufort speak of “an indication of a light transverse band”, 
but this one is well developed as far as it extends; the ventrals 
and caudal are also definitely dusky. These specimens are 
much like Bleeker's figure of Cypselurus speculiger, but have 
no teeth on the palatines or vomer; the fin counts of dorsal 
and pectorals are wrong; and the scale counts are also wrong. 

Another specimen 114 mm. long from the Celebes Sea, east 
of Tawi Tawi, Sulu Islands, probably belongs here. It has 
the color marks of Cypselurus furcatus and its ventrals are 
like those figured by Bruun, Dana Report No. 6, p. 58, plate 
5, fig. 4, 1935. It has no teeth on the palate; the dorsal has 
12, the anal 10 rays; pectoral 1-13; predorsal scales 28; gill- 
rakers 6+14. The anal origin is opposite the third dorsal ray. 

While this specimen does not agree with the descriptions of 
Bleeker or of Weber and de Beaufort, it is evidently the same 
species as Fowler’s juvenile specimen, which was only 42 mm. 
long. 

CYPSELURUS SPELOPTERUS (Cuv. and Val.) 

Exoccetus spilopterus Cuvier and Valenciennes, Hist* Nat. Poiss. 19 (1846) 

118. Oualan, Caroline Islands; Bleeker, Atlas Ichth. 6 (1866-1872) 

74, pL 280, fig . 2 . Gorontalo, Celebes. 
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Cypnhvrua apilopterua Weber and de Beaufort, Fishes Indo-Austr. 
Arch., 4 (1922) 187. Five East Indian localities. 

Cypselurus apilopterus Fowler, Mem. Bishop Mus. 10 (1928) 83. 
Hawaiian and Society Islands; Herre, Fishes Crane Pacific Exped., 
Zool. Ser. Field Mus. Nat. Hist. 21 (1936) 65. Between Makatea 
and Tahiti. 

Exoccetua poecilopterua (not of C. and V.) Day, Fishes India (1878) 
518, pi. ISO, fig. U. Madras. 

Found in the tropical Indi-Pacific as far east as the Hawaiian 
and Tuamotu Islands. 

The pectorals are bluish dusky to black, with a broad diagonal 
white or colorless band on its lower two-thirds, the lower and 
posterior margin of the fin white or colorless; a few small cir¬ 
cular and very black spots on the outer half, or elliptical or 
circular black spots may be sparingly and irregularly arranged 
in transverse bands; sometimes the white or hyaline cross band 
is but very little developed. Adult specimens have the caudal 
dusky, the other fins clear or the dorsal and ventrals may be more 
or less dusky or gray. A young specimen has the basal part 
of the ventrals and dorsal white, the outer three-fourths black; 
the anal has the distal portion of the middle and posterior rays 
dusky to black. 

A specimen 243 mm. long from the market at Nasugbu, Ba- 
tangas Province, Luzon; 2 from the Sulu Sea north of Pilas 
Island, their lengths 199 and 210 mm.; 2 from Sibutu Island, 
Sulu Province, 199 and 210 mm. in length; also one from the 
north coast of Celebes, 120 mm. long. 

CYPSELURUS ZACA Seale 

Cypselurua zaca Seale, Proc. Calif. Academy Sci., Fourth Series 21 
(1935) 349, pi. SI, figs. 1 and S. 

The zaca flying fish. Previously known only from Fiji, 
Bellona Island in the Solomons, and Celebes. 

One example of this strongly differentiated flying fish was 
obtained in the market at Batangas, Batangas Province, Luzon. 
Although only 32 mm. long, it cannot be confused with any 
other flying fish. 

Dorsal 10; anal 8. The first, second, and third pectoral rays 
are all simple and much shorter than the other upper or median 
rays of the fin. Head 4.1, depth 6.3 times in the length. The 
eye is 2.1 in the head. The noticeably short snout is 3 times 
in the eye; the ventrals extend to the caudal base, their origin 
midway between the caudal base and the posterior margin of 
the operde. The pectorals extend a little beyond the anal origin. 
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More or less pale silvery tan in alcohol, with minute black dots 
sprinkled over the body, especially on the under side; pectorals 
and ventrals black, the dorsal rays blackish on their outer half; 
and caudal colorless. 

Mr. Seale’s specimen from Fiji was 116 mm. long, and the 
one from Bellona Island was 142 mm. long. 

EXOCOETUS VOLITANS LlnnMUi 

Exocatue volitans L., Syst. Nat. ed. 10 (1768) 816. Atlantic Ocean; 
Weber and de Beaufrot, Fishes Indo-Austr. Arch. 4 (1922) 177, fig. Ot. 
Java, Java Sea, west of Salayer; Fowler, Mem. Bishop Mus. 10 
(1928) 80, fig. 16. Hawaiian Islands, Marcus Island, Wake Island, 
and other Polynesian localities; Herre, Fishes Crane Exped. ZooL 
Series Field Mus. Nat. Hist. 21 (1986) 53. Between Galapagos and 
Marquesas Islands, northeast of Baratonga, 100 miles west of Bara- 
tonga about 160 miles west of Fiji; Bruun, Dana Beport No. 6 
(1985) 28, pi. 2, fig. 1 . Many localities in the Atlantic Ocean. 

Occurs in all warm seas; largely pelagic and therefore not 
often seen along shore. No attempt is made to give the very 
extensive synonymy. 

Sharp-finned flying fish. A specimen of this pan-tropic 
flying fish 157 mm. long was taken in the Sulu Sea, off the 
west coast of Zamboanga Province, Mindanao, not far from 
Santa Maria. 

Dorsal 12; anal 12; pectoral 1-14; lateral line 43. Ventrals 
equal to postorbital part of the head, the distance from their 
origin to the tip of the snout about two-thirds of the distance 
to the caudal base. 

Color in alcohol blackish brown above (blue in life), silvery 
on the rest of the body; all fins blackish, the lower and posterior 
borders of the pectoral white. 

Broad-forehead Flounder 
Family BOTHIDA3 

CROSS OHHOMBUS VALDE-ROSTRATUS (Aleock) 

Rhomboidiekthys valde-rostratus Alcock, Ana. Mag. Nat. Hist. ser. 6, 
6 (1890) 485. Coast of Ceylon; Alcock, Illustr. Zoology Investigator, 
Fishes (1898) pi. 21, fig. t. 

Platophrys dimorphua Gilchrist, Marine Invest. S. Africa 3 (1905) 10, 
pi. 97. Natal, South Africa. 

Seaeopa kobenaia Jordan and Starks, Proc. U. S. Nat. Mus. 31 (1906) 
170, fig. 2. Kobe, Japan; Franz, Abhandl. Bayer. Akad. Wiss., 
Supplement 4, Abhand. 1 (1910) 61, pi. 7, fig. Si; pi. 8, fig. 91. 

Engyproaopon kobeneis Hubbs, Proc. U. S. Nat Mub. 48 (1915) 458. 

Crosaorhombus dimorphua Began, Ann. Durban Mus. 2 (1920) 212. Na¬ 
tal 

Crosaorhombus valde-rostratus Norman, Bee. Indian Mus. 29 (1927) 28, 
fig. 9; Norman, Monogr. of the Flatfishes 1 (1984) 217, fig. 199. 
Off mouth of Umhlanga river, Natal, South Africa; North China; 
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Japan; coast of Ceylon; Hong Kong. 

Engyproaopon vatde-roBtratua J. L. B. Smith, Sea Fishes of Southern 
Africa (1949) 159, fig. SIS. Natal to Delagoa Bay. 

A male specimen 145 mm. long was taken in the south en¬ 
trance to Manila Bay, off the coast of Cavite Province, Luzon, 
Philippines. 

Dorsal 96; anal 72; pectoral 1-12; the four upper rays don- 
gate and filiform. Scales in lateral line 63, plus 8 more on the 
caudal base. 

Depth 2.1, head 3.6, pectoral 3 in the length. Eyes very 
far apart in the male, the upper eye extending over the middle 
of the lower eye in my specimen; the longitudinal diameter of 
the eye 3.38 times in the head and 1.4 times in the interorbital 
space; snout less than the eye. Snout projecting, with a spine 
on its tip; a strong spine before the upper eye. Mouth strongly 
curved, the maxillary extending beneath the front rim of the 
lower eye, 8.2 times in the head. Seven gill rakers on the lower 
arch, none on the upper limb. Scales ctenoid on the colored 
side, cycloid on the blind side. 

Color in preservative rather dark brown; a black spot on 
the posterior part of the lateral line from the fortieth to the 
forty-third scales, and traces of dusky spots scattered over the 
body; dorsal, anal, and caudal rays more or less spotted with 
darker brown. 

Known from the coasts of Ceylon and Natal, South Africa, 
to Hong Kong and Japan. 

PSEUDORHOMBUS ELEVATUS OgUby 

P. elevatus Ogxlby, Mem. Queensland Mus. 1 (1912) 45. Moreton Bay, 
Queensland. Norman, Biolog. Results “Endeavour" 5 (1926) 284, 
fig. S; Norman, Records Indian Museum 29 (192?) 15; Norman, 
Monogr. of the Flatfishes. 

P. affinis M. Weber, Fische Siboga Exped. 57 (1918) 426, pi. 11, fig. 
1; Weber and De Beaufort, Fishes Indo-Austr. Arch. 5 (1929) 110, 
fig. 35. 

Deep flounder. Two examples, 141 and 151 mm. in length, 
were taken by beam trawl from Manila Bay, 10 miles northeast 
of Corregidor. 

Dorsal 68 to 72; anal 52 to 64; left pectoral II-9 to 1; right 
pectoral II-8 or 9 to 1; lateral line 64 to 67 + 4 or 5 on the caudal 
base. Gill rakers 3 to 5 + 12 or 18. Depth 2 to 2.1, head 8.4 to 
8.5 times in the length; eye 4.0 to 4.4 in the head, equal to or less 
than the snout; eyes separated by a narrow bony ridge, their 
anterior margins approximately even. Scales ctenoid on colored 
side, cycloid on the blind side. 
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Color in alcohol more or less mottled brown, with a large 
dark brown spot at the junction of the curved and straight 
parts of the lateral line; a similar blotch on the lateral line 
posteriorly, and traces of a third on the caudal peduncle. Dor¬ 
sal, anal, and caudal rays with brown spots and dots. 

Reaches a length of 150 mm. Occurs from the Persian Gulf 
to the Philippines, and south to tropical Australia. 

PSEUDORHOMBUS QUINQUOCELLATUS Weber and de Beaufort 

Pseudorhombiis quimjuocellatus Weber and de Beaufort, Fishes Indo- 
Austr. Arch. 5 (1929) 104. Norman, Monograph of the Flatfishes 
1 (1934) 100, fig. 61. 

Five-spotted flounder. A fine specimen 160 mm. long was 
collected in the south entrance to Manila Bay, Luzon. 

Dorsal 67; anal 53; lateral line 76+3 on the caudal base; 
pectoral on colored side with 12 or 13 rays. Gill rakers 3+10. 

Depth 2.19, head 3 1/3 times in the length; upper profile of 
head slightly notched before upper eye; snout a little longer 
than eye, which is 4.8 in the head. Lower eye very slightly in 
advance of the upper, the eyes separated by a narrow bony 
ridge. Maxillary extending beneath the posterior part of the 
eye, 2.19 in the head. Mouth large, prominent, with a small 
bony hump on the chin. Canines prominent, long, pointed, in 
both jaws, smaller posteriorly. A strong preanal spine, pro¬ 
jecting through the skin. Scales ctenoid on the colored side, 
cycloid on the blind side. 

Reddish brown in alcohol, with 5 large blackish ocelli, each 
with a pale brown ring about it; dorsal, anal, and caudal rays 
dusky brown. 

A handsome fish. Previously known from 3 specimens 180 
to 200 mm. in length, taken in Madura Strait and near the 
Kangeang Islands, East Indies. 

Family SAMARIDiE 

SAMARISCUS SUNIEIU Weber and de Beaufort 

A specimen 81 mm. long was collected from Manila Bay, 
Luzon, by a beam trawler. 

Dorsal 70; anal 60; scales in the lateral line 70. The depth 
is 3, the head 4.5, the pectoral 2.8 times in the length. The 
eye is 3.1, the maxillary 2.8 times in the head. The pectoral 
is very narrow, its longest ray filiform, 1.55 times the head. 

Color dark brown, with 5 darker circular spots below the 
dorsal base and 4 near the anal base. Pectoral dark brown; 
distal half of the caudal dusky; a narrow dark border on dor¬ 
sal and anal. 
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Weber and de Beaufort had 13 specimens from Nikolas Bay, 
Bali, mid one from the sea north of Bali. Their largest speci¬ 
men measured 186 mm. 

Family CYNOGLOSSIDiE 

CYNOGLOSSUS OXYBHYNCHUS (Sleeker) 

One specimen 120 mm. long was taken by beam trawl from 
Manila Bay. 

Dorsal 104; anal 84; scales largely rubbed off on the colored 
side, but about 80; an upper and a median lateral line on the 
colored side, with 12 scales between them; a single lateral 
line on the blind side. Scales ctenoid on both sides. 

Depth 4, head 4.6, caudal 12 times in the length; eyes 8, 
very close together, separated by a row of small scales, the 
upper in advance. Mouth reaches below hind margin of the 
lower eye, and is midway between the tip of the snout and 
the gill opening; hook of the upper jaw short, not extending 
below eyes. 

Color above, in preservative, dark brown; where the scales 
are gone, reddish brown; under side pale; fins very dark brown. 

Previously known from Java, Lombok, Borneo, and Amboina. 

CYNOGLOSSUS SmOGAS M. Weber 

A specimen 116 mm. long was taken near Corregidor off 
Cavite Province, in the south entrance to Manila Bay, in 
31 fathoms. 

Dorsal 100; anal 76; lateral line 68; two lateral lines on 
the colored side separated by 10 scales. Scales ctenoid on 
both sides, becoming larger posteriorly. Only a trace of a 
lateral line on the blind side. 

Depth 8.8, head 6 in length; eyes 5 in the head, their inner 
rims pressed together, the upper one slightly in advance. The 
posterior nostril is between the eyes, the anterior one tubular, 
above the upper lip. 

Color in alcohol brown, the fins darker brown; blind side 
paler. 

This is the second Philippine record, one of 79 mm. having 
been obtained by the author in 1931, from the Gulf of Lingayen. 
Elsewhere known from Molo Strait and Salibabu Island, East 
Indies. 
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Family SYNGNATHIDjE 

TRACHYRHAMPHUS SERRATUS (Schlegel) 

Syngnathus serratus Schlegel, Fauna Japonica, Poles. (1847) 272, 
pi. ISO, fig. 4. Nagasaki; Day, Fiahes India (1878) 677, pL 173, fig. 
3. Very common at Madraa. 

Trachyrhamphus serratus Kaup, Cat. Lophobr. Fiah (1856) 23. Weber 
and De Beaufort, Fishes Indo-Austr. Arch. 4 (1922) 99, fig. 41. 
Singapore, British India, Ceylon, Siam, China, Japan; Fowler, Hong 
Kong Naturalist 5 (1984) 317, fig. 43. Macao and Hong Kong, China. 

This pipe fish, first described from Japan where it is common, 
occurs along the Asiatic coast south and west to India and 
Ceylon. 

A good example of this large pipe fish, 189 mm. long was 
taken in the Sulu Sea, about 60 kilometers east of Puerto 
Princesa, Palawan. 

The specimen has the dorsal 25; anal 8; pectoral 17; caudal 
8; rings 23+50; subdorsal rings 3+3. 

The head is 11 times in the length, the eye (small and 
sunken in the specimen) 9 in the head; in life much larger. 
Back and sides with small slender skinny appendages. The 
caudal fin is noticeably small, from a third to one-half as 
long as the snout. 

Ground color tan, with about 10 broad brown cross bands; 
sides with pale or whitish spots. 

This species reaches a length of 303 mm. 

Family SCOMBRIDiE 

SCOMBEROMORUS GUTTATUS Cut. tad Val. 

Scomber guttatus Bloch and Schneider, Syst. Ichth. (1801) 23, pi. B, 
Tranquebar. 

Cybium guttatum Cuvier and Valenciennes, Hist. Nat. Poise. 8 (1831) 
173; GQnther, Cat. Fishes 21 (1860) 271. China, India, Malay Pen.; 
Day, Fishes India (1878) 255, pi. SB, fig. 1 and pL SB, fig. 4. Seas 
of India, Malay Archipelago, and China; Canara and Madras, India; 
Kishinouye, Journ. Coll. Agricul. 8 (1923) 419, fig. 61. Taiwan. 

Spotted Spanish Mackerel; Spotted Seer; Spotted Tangingi. 

Coasts of India, Malaya, East Indies, China, Formosa, Aus¬ 
tralia. 

Dorsal XVI-I-19-IX; anal 20-VIII. The depth is 5, the 
head 3.95 times in the length; the eye is 6.38, the snout 2.59 
in the head. 

In alcohol the color is dark bluish above, bluish brown with 
a silvery glint along the sides; a row of rounded blackish 
spots along the lateral line, and below it, 2 rows of similar 
spots forming parallel rows, with a fourth incomplete row 
still lower down. 
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A very handsome fish in life. One specimen, 328 mm. long 
was taken at Guinlo, Malampaya Sound, Palawan. I had long 
believed this species occurred in Philippine waters, and was 
therefore much pleased to collect it. Like Scomberomorus 
commerson or Tangingi, it is a fine game fish of first class 
quality. From tangingi it is separated at once by the long- 
itudinal rows of spots. 

Family PEMPHERIDiE 
rmranag schwenki meeker 

Pempheria schwenki Bleeker, Nat. Tijds. Ned. Ind. 8 (1855) 314. Batu 
Island; Bleeker, Atlas Ichthyology 8 (1877) 8, pi. 38S, fig. S. Batu 
Island, Trussan, Sumatra; Barnard, Ann. S. African Mus. 21 (1927) 
867. Natal Coast, South Africa; Weber and de Beaufort, Fishes 
Indo-Austr. Arch. 7 (1936) 219. 

Thirty-three specimens, 28 to 42 mm. in length, were taken 
from a coral reef at Dumaguete, Negros Oriental Province. 

Dorsal VI-9; anal III-S7 to 38; scales in the lateral line 
46 to 48. 

These juvenile specimens are a very pale silvery tan, with 
darker vertical streaks; a band of melamophores along the 
middle of the back, and another on each side of the anal 
base; the dorsal and caudal fins more or less dusky; a dusky 
patch at the ventral base. 

Family GEMPYLIDAD 

EMNNULA ORIENTAUS Gilchrist and Von Bonds 

Epinnule, orientalia Gilchrist and Von Bonde, Fisheries and Marine 
Biol. Survey, Report 3, Special Report VII (1924) 15, pi. h, 
fig. 1. Off Natal Coast and Delagoa Bay; Barnard, Ann. S. African 
Mus. 21 (1927) 790; Kamohara, On the Offshore Bottom Fishes 
of Prov. Tosa, Ssikoku, Japan (1938) 20. Smith, J. L. B., Sea 
Fishes Southern Africa (1949) 811, fig. 885. Off Natal and 
Delagoa Bay. 

Known previously only from Natal and Delagoa Bay, South 
Africa and Japan. , 

A specimen 166 mm. long was taken in a deep-water fish 
corral at Barrio Butong, Taal, Batangas Province, Luzon. 

Dorsal XVI-I-19; anal III-18; depth 4.5, head 3.25 times 
in the length; the eye is 5 1/3 times in the head and twice 
in the snout. There are two lateral lines, both starting at 
the upper angle of the gill opening. The upper one runs near 
the dorsal, descending to end on the caudal peduncle, scales 
86 in our specimen; the other line descends near the gill 
opening and beneath the pectoral, with about 30 scales; the 
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lower line is very near to and follows the ventral outline, 
ending at the middle of the caudal, scales about 115. Scales 
small to very small and deciduous so that the specimen is 
practically naked; scales apparently with a silvery lustre. Three 
very large canines at the front of the upper jaw. Lower jaw 
projecting, with a pair of much smaller symphysial canines. 
A single row of sharp pointed teeth in the jaws. 

Color in preservative dark brown to chocolate brown, the 
spinous dorsal black. 

This rare fish is readily recognized by its double lateral 
line. It reaches a length of about 230 mm. Elsewhere it is 
only known from depths of 150 to 300 fathoms. 

Family LUTIANIDiE 

IXrriANUS EHRENBERGI (Peter*) 

Mesoprion Ehrenbergi Petcrg, Monatsber. Akad. Berlin (1869) 704. 

Diaeope Ehrenbergi Klunzinger, Verh. Sool.-bot. Gesells. Wien 20 (1870) 
701. Red Sea. 

Lutjanue oligolepie Bleeker, Verh.Akad.Amsterdam; Revision l<utjanus 
13 (1873) 17; Bleeker, Atlas Ichthy. 8 (1876-77) 48, pL 933, fig. S. 
Sumatra, Java, Celebes, Ternate, Amboina. 

Lutjanun Ehrenbergi Weber and de Beaufort, Fishes Indo-Austr. Arch. 7 
(1936) 242. Ten East Indian localities. Also east coast of Africa; 
Sokotra; Formosa; New Ireland; New Britain; Solomon IslandB. 

A handsome snapper known from the east coast of Africa to 
Formosa and the Solomon Islands. 

A fine example 239 mm. long was collected at Guinlo, 
Malampaya Sound, Palawan. 

Dorsal X-13; anal III—8; lateral line scales 48, plus 6 or 7 
on caudal base; 6 above and 16 below lateral line. Form 
moderately robust with elevated dorsal profile, the depth 2.74, 
head 2.68 times in the length; the anterior profile is a nearly 
straight line; eye in anterior half of head; 5.2 times in head 
or 1.76 in snout. The posterior end of the maxillary almost 
reaches a vertical from centre of eye. Outer row of teeth 
in each jaw large and pointed with a pair of strong canines 
above anteriorly and lateral canines in the lower jaw. In¬ 
terorbital naked, scales beginning on nape. Five rows of scales 
on preopercle, its lower border strongly denticulate; no preoper- 
cular notch, merely a shallow curve in its hind border. 

The longitudinal rows of scales, both above and below the 
lateral line, run parallel to the body axis. Dorsal spines 
strong, fourth one longest; dorsal rays rounded and higher 
than the spinous part; anal spines robust, the anal rays much 
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higher than the spines. Pectoral somewhat pointed, as long 
as distance from the posterior nostril to the end of the 
opercular flap; caudal approximately truncate. 

Color in alcohol warm brown, each scale (except on the 
belly) with a darker to very dark brown spot, these spots 
forming strongly marked longitudinal rows, those above the 
lateral line darkest; a large dusky brown spot lying on, but 
mostly above, the lateral line and beneath the posterior end 
of the spinous dorsal and origin of the soft dorsal. In certain 
lights the spots on the scales have a silvery gleam and on some 
specimens the spots are clearly silvery; fins all unmarked, 
clear tan or yellowish. 

This fish has been confused with Lutianus fulvifiamma by 
a number of authors, but it is markedly distinct from that 
species. In L. fulvifiamma the longitudinal rows of scales above 
the lateral line are oblique, rising to the dorsal profile, while 
the greater part of the lateral blotch is below the lateral line. 

8YMPHYSODON TYFUS Bleeker 

Symphysodon typus Bleeker, Arch. Neerl. Sci. Nat. 13 (1878) 61. New 
Guinea; Weber and de Beaufort, Fishes Indo-Austr. Arch. 7 (1936); 
Fowler, Mem. Bishop Mus. 10 (1928) 186. Descr. based on Rhyacan- 
thias carlsmithi Jordan. 

Propoma rnseum Giinther, Challenger Reports, Zool. 1 (1880) 39. Off 
Ki Islands, in 129 fathoms. Shore Fishes, pi. SO, jig. B. 

Rhyacanthias carlsmithi Jordan, Proc. 'U. S. Nat. Mus. 50 (1921) 647, 
figs. 3-4. Hawaii. 

A rare fish, whose presence in Philippine waters was unex¬ 
pected. Six specimens, 50 to 80 mm. in length, were taken by 
beam trawl in 65 fathoms of water off the coast of Cavite 
Province, Luzon, in the south entrance to Manila Bay. This 
species reaches a length of 210 mm. 

Dorsal IX-10; anal III—7; tubulated scales in lateral line 
46 to 60, plus 8 to 8 more on the caudal base. The body and 
head are covered above, on the sides, and below with small 
ctenoid scales which extend almost to the very tip of the snout; 
the maxillary and mandible are also scaled. 

Depth 3.72 to 8.65, head 2.9 to 3, the caudal 2.8 times in 
the length; the large eye is 2.9 to 3 times in the head, and 
is much longer than the snout. 

The form is elongate, moderately compressed, the caudal 
large, long, and deeply cleft, its attenuate lobes with filamentous 
tips. The snout is rather blunt, the mouth of moderate size, 
the jaws sub-equal, the maxillary extending to or nearly to a 
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point below the centre of the eye. The teeth are minute, the 
palate without teeth. The suborbital is very narrow, the end 
of the maxillary very close to the eye. The preoperde has 
a comparatively strong flat spine at its posterior angle; the 
posterior edge of the preopercle is minutely denticulate, though 
it requires the use of a powerful lens to show it on some 
specimens; a strong flat opercular spine behind the central 
part of the eye, and a much smaller fiat diverging spine above it 

Our specimens were roseate in life, turning to dull reddish 
brown in preservative. Thinly sprinkled over the sides are 
black circular dots. 

The fins, evidently clear red in life, are colorless to pale tan. 

Family POMADASYIDiE 

SCOLOPSIS ERIOMMA Jordan and Richardson 

Scolopsis eriomma Jordan and Richardson, Menu Carnegie Museum 4: 
188, pi 70, 199; Takao, Formosa; Jordan and Starks, Annals Carnegie 
Mus. 11: 461, Ceylon; Fowler, U. S. Nat. Mus. Bull. 100, pt. 11 
(1981) 273. After Jordan and Richardson. 

Two examples were taken in the south entrance to Manila 
Bay, off the coast of Cavite Province, at a depth of about 70 
fathoms. Their lengths were 94 and 111 mm. 

Dorsal X-9; anal III—6; lateral line 35 or 36, 3 above and 
11 below; 13 predorsal scales; 4 rows on the preopercle, the 
preopercular flange naked. 

The depth is 2.9, the head 2.75 to 2.85, the caudal 4 to 4.5 
times in the length. The large prominent eye is 2.5 to 2.8 
times in the head, longer than the snout which is 1.44 to 1.5 
times in the eye; the interorbital space is less than the eye. 
A small spine on the suborbital beneath the centre of the eye. 
Gill rakers 5 or 6 + 5, those on the lower limb short, stout, 
their summits more or less enlarged. 

Color in preservative pale yellowish brown, with traces of 
4 broad dusky crossbands from the dorsal base to the middle of 
the body; the first is predorsal, the second below the seventh to 
tenth dorsal spines, the last below the last rays of the soft 
dorsal, the fourth one at the posterior end of the caudal 
peduncle. The second band is reflected upon the fin above it; 
fins otherwise all clear. 

These specimens agree sufficiently with Jordan and Richard¬ 
son’s description and figure, but present a few strong differences. 
The original description and figure cited above do not agree 
and there is one serious discrepancy. The scales are given as 
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48, but the figure shows nothing like that number, while 
further on, the description in speaking of the lateral line says 
“pores thirty-five”, the figure agreeing. 

The Formosan specimens were more, than twice as large as 
those taken off the mouth of Manila Bay, and measurement 
differences are to be expected. But another discrepancy is 
not to be explained readily. The original description states 
"gill-rakers eleven on lower limb of outer arch, their length 
about half that of the corresponding filaments; the larger 
rakers terminating in a flattish, disk-like expansion, which 
is fringed.” 

From my esteemed friend and scientific colleague, Professor 
Tokiharu Abe, of the Imperial Fisheries Institute, Tokyo, I 
received a consignment of fishes for identification. Among them 
I found a specimen of Scolopsia eriotnma, collected in Kochi 
Prefecture, Shikoku. Many tropical fish are taken in that 
prefecture, as the Kuro-Shiwo flows near its coast. 

Length 115 mm; depth 2.73, head 3.1 times in the length; 
eye 2.64, snout 4.11 times in the head. The interorbital breadth 
is nearly equal to the eye, and the snout is 1.66 times in the 
eye. Gill rakers 6 plus 10, tips more or less pointed, their 
outer half minutely fringed; length of gill rakers about one-third 
that of the gill filaments. The fins and scalation agree with 
the Philippine specimens. It is evident that the scalation was 
incorrectly given in the original description. It is also evident 
that the gill rakers elongate and become more numerous as 
maturity is approached. 

Family CLINIDiE 

CBUtlCSN XANTHOSOMA (Bleekcr) 

Clinus xanthosoma Bleeker, Nat. Tijds. Ned. Ind. 13 (1857) 340. Karang- 
bollong. South Java. 

Cristiceps xanthosoma GOnther, Cat. Fishes 3 (1861) 273. After Bleeker; 
Herre, Philip. Jour. Sci. 59 (1936) 371. Reef at Paraoir, La Union 
Prov., Luzon; Herre, Philip. Jour. Sci. 76 (1939 ) 321. Same specimen, 
61 mm. long. 

Only known from Java and the Philippines. 

A handsome specimen 61 mm. long was collected from the 
coral at Dumaguete, Negros Oriental Province. First dorsal 
III; second dorsal XXVII-4; anal 11-20. The color is a clear 
beautiful golden yellow. 

The specimen agrees with the descriptions cited above. This 
fish hides in the heads of living coral and is therefore practically 
never seen. This is the second Philippine collection, and the 
third record published. 

ISMS- 2 
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Family OGCOCEPHALIDiE 

BUUDIAU STEUATA (Wahl) 

Lophius stellatua Wahl, Skyr. Nat. Kj8b. 4 (1947) 214, pi 8, figs. 8 and 
Jf. Japan. 

Halieutaa stellata Cuvier and Valenciennes, Hist. Nat Poiss. 12 (1887) 
458 (340), pi. 886. China; Schlegel, Fauna Japonica, Poissons (1846) 
160, pi. 78. Nagasaki; Bleeker, Atlas Ichth. 5 (1865) 4, plats 198, 
fig. 8 and pi 800, fig. 8. Ceran, Japan; Day, Fishes India (1878) 
273, pi. 5A, fig. 1. Madras Jordan and Sindo, Proc. U. S. Nat Mas. 24 
(1902) 380. Coast of Japan; M. Weber, Siboga Exped. Fische 87 
(1913) 566. Sapeh Strait, off New Guinea, off Timor. 

A singular Ash, growing to a length of 211 mm. or more. It is 
known from India to the East Indies, China, and Japan, and 
is now reported from the Philippines. It lives on the bottom 
at depths of about 50 to S00 meters. 

A specimen 95 mm. long and with a breadth of 77 mm. was 
taken from the China Sea, off the coast of Batangas Province, 
northwest of Fortune Island, at a depth of 65 fathoms. 

The head is very large and broad, its anterior and lateral 
margins forming a nearly circular and much depressed disk 
made up of the fused head and body. The upper surface is 
covered with weak simple straight spines; along the margin 
of the disk are bony prominences ending a group of 2 to 5 hard 
spines of a somewhat stellate appearance; a row of similar 
but much softer spines runs down each side of the tail. The 
underside is granular, without spines except along the margin 
of the disk and on the mandible. 

The mouth is wide, horizontal; above it is a cavity containing 
a stout retractile tentacle with a somewhat trifoliate tip. The 
gill openings are far back on the upper surface, near the pectoral 
axillae. The small dorsal is on the tail beyond the disk, and 
is in advance of the slightly larger anal. 

The color in alcohol is pinkish or slightly reddish brown. 



SUMMARY OF THE GEOLOGY OF THE MALANGAS- 
SIBUGUEY COALFIELD, ZAMBOANGA 
PROVINCE, MINDANAO 1 

By Glen Francis Brown 
Geologitt, U.S. Geological Survey 

SIX TEXT FIGURES 

INTRODUCTION 

Coal on the Sibuguey peninsula, Mindanao, (Fig. 1) has 
been known at least since 1855. During the period 1918-1930 
about 113,500 long tons were mined from the east side of the 
peninsula. Prior to World War II the peninsula was studied 
geologically as part of the Philippine Government’s economic 
development program. As a result of the study a road was 
built into the center of the peninsula (Fig. 2) and two new 
areas were opened. About 3,000 tons of high volatile bitumi¬ 
nous coal had been shipped to Malangas prior to December, 1941. 

In view of the continued failure to find substantial oil reserves 
in the Philippines, the good quality of the coal, and the geological 
complexities of the deposits, the area may deserve some descrip¬ 
tion, even though the deposits are small. 

The writer acknowledges with gratitude the help of his former 
colleagues of the Philippine Bureau of Mines, especially the 
late Dr. H. Foster Bain, Russell Fleming, and Mariano Melendres. 
Carle H. Dane kindly gave constructive criticisms and the U. S. 
Geological Survey prepared the final maps. 

STRATIGRAPHY AND IGNEOUS ROCKS 

Local formational names are used as the region is largely 
isolated from other areas where the age relations have been 
determined. 

The oldest rocks on the peninsula, the Mount Kaladis quart¬ 
zite (Table 1), are a complex of siliceous metamorphosed rocks 
the bulk of which is quartzite, hard siliceous breccia, and vein 
quartz. Sericite quartz schist and talcose rocks are also exposed 
within the complex. The quartzite is exposed on the upper 
slopes and crest of Mount Sibuguey. Similar rocks are exposed 
on the Pablo Pefias range some 75 kilometers west on the Zam- 

1 Published with the permission of the Director, Philippine Bureau of 
Mines and the National Development Company. 
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boang a p eninsula. Many well-rounded pebbles of jasper and 
vein quartz derived from Mt. Kaladis rocks are found in the 
Miocene sediments, so that the Mt Kaladis quartzite is definitely 



Fio. 1. Hap of the Philippines showing the location of the area described. 


pre-Miocene and is probably pre-Tertiary in age. Similar beds 
of siliceous rocks described as of pre-Tertiary age occur to the 
southwest in Borneo.* 


■Redfield, A. H. Petroleum in Borneo. Econ. Geol. 17 (1922) 318-489. 
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The oldest beds of Tertiary age are the marine limestones 
and shales of the Sibuguey formation. It is considered to be 
of Miocene age because the conformably overlying coal beds 
contain Miocene guide fossils. The lower thin-bedded shales 
grade upward into calcareous shale and limestone along the 
flanks of the upper Sibuguey valley and locally the beds are 
sandy. Nearly everywhere the Sibuguey formation is indurated 
by dynamic metamorphism, and locally hornfels, slate, and 
marmorized limestone are exposed near igneous intrusives. An 
estimate of the thickness of the sediments is difficult because 
of their disturbed position, but at the type locality near Tino- 
tungan, 166 meters were measured. 

Table 1. — Summary of the stratigraphy of Sibuguey Peninsula 

Formation Description Thick**** 

Residual clays. Cover ex- Not determined, 
tensive areas and vary but probably 
in thickness with the rangeB from 0 
topography and the na- to 15 meters, 
ture of the bed rock. 

Stream-laid sediments. Not determined. 
Thin veneers of clay, but probably 
silt, sand, and gravel ranges from 0 
that thicken in the Si- to 150 meters, 
buguey River Valley. 

Coastal plain deposits. 

Living and dead coral 
reefs, deltaic alluvium 
and littoral debris. 

Unconformity 

Tertiary Caloi tuffa- Largely wgterlaid tuff, tuf- About 50 meters 

Pliocene (?) ceous sedi- faceous clay shale, tuf- exposed at 
ments. faceous sandstone and type locality, 

conglomerate. 

Miocene Lalat forma- Shale, coal, and sandstone About 226 mo¬ 
tion. in alternating beds with ters exposed 

sandstone predominating at type local- 

at top. ity. 

Sibuguey Shale, locally arenaceous, 166 meters ex¬ 
formation. and limestone. posed near 

Tinotungan. 


8v*t*m and 
**ri** 

Quaternary 
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Unconformity 

Pre-Tertiary (?) Mount Kala- Basement complex mostly Unknown, 
dis quart- quartzite but containing 

zite. vein quartz, sericite- 

quartz schist, breccia, and 
talcose igneous material. 

The coal-bearing beds are named from Lalat Creek, a tribu¬ 
tary of the Sibuguey River, in the northwestern part of the 
peninsula. At the creek about 200 meters of the alternating 
beds of sandstone, shale, and coal are exposed. The areas of 
outcrop of the Lalat formation are scattered throughout the 
peninsula (Fig. 2). Most of them are small and isolated by 
igneous and metamorphic rocks. The Lalat formation appar¬ 
ently conformably overlies the marine limestone of the Sibuguey 
formation and disconformably underlies the Caloi tuffaceous 
sediments. 

The coal seams are found at several stratigraphic postions 
within the Lalat formation. Perhaps the most important beds 
are near the base, and include the seams mined at Butong, near 
the east coast north of Malangas, the 4-meter coal at Lumbog, 
and the seams exposed at the northern and southern edges of 
the Lalat area. A bed of coal over a meter thick lies about 176 
meters stratigraphically above the lowermost seams at Lalat 
and a coal high in the section was once mined at Gotas, near 
Butong. But apparently there is no widespread zone above 
the basal beds. 

The sandstone beds in the Lalat formation are arkosic and 
locally contain pebbles and coarse grains of quartz and quart¬ 
zite. At Lumbog most of the upper 200 meters of the sediments 
is composed of cross-bedded sandstone containing silicified logs. 
The marked disconformity at the top of the Lalat formation and 
the widespread distribution of fossilized wood where the Lalat 
formation is now absent, suggest that the upper part of the 
formation was largely sandstone which has been removed by 
erosion since Lalat time. 

The shale beds are more uniformly thin-bedded than those of 
the Sibuguey formation from which they may also be distin¬ 
guished by being slightly less indurated, and by containing 
abundant leaf imprints and invertebrate fossils of brackish 
water characteristics. Many of the leaf imprints cannot be 
distinguished in form from the leaves of the dipterocarpus 
trees growing on the outcrops at the present time. The fossils 
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identified by Mr. Joa4 Barcelon from shales near the middle of 
the section at Lalat and Lumbog include Vicarya callosa, 
Cerithium herklotsi, C. kenkinsi, C. bandongensis, and Terebra 
bicincta, forms considered index fossils for the Miocene. 4 

The Caloi formation disconformably overlies the Lalat coal 
series. The beds are generally nearly flat except for local slump* 
ing and are composed of tuffaceous sediments associated with the 
post*Miocene vulcanism of the peninsula. The section along 
Caloi Creek at Lalat shows most of the various types of elastics 
found in the outcrops of the formation elsewhere. The tuff¬ 
aceous beds range from fine-grained clays and shales to coarse 
conglomerate and, near vents, to agglomerate and tuff. All are 
deeply weathered. At Caloi Creek the measured thickness of 
about 50 meters increases rapidly northward. The age of the 
sediments cannot be definitely stated as no fossils other than 
non-diagnostic leaf imprints were found. Although a Pliocene 
age agrees with the age of vulcanism elsewhere in the Philip¬ 
pines 5 and in the Dutch East Indies,* the beds could be late 
Miocene, Pliocene, or Pleistocene. 

Various younger deposits cover the coal-bearing beds. These 
include andesite and basalt flows and intrusives, river alluvium, 
and elevated coral reaf, besides widespread residual clay. The 
igneous rocks are nearly all andesite and basalt, although some 
outcrops, as at Deplahan are of coarser-grained diorite and gab- 
bro. The smaller intrusives are porphyritic basalt, augite or 
hornblende andesite, and at least one was identified by Mr. 
Barcelon of the Philipine Bureau of Mines as dacite porphyry. 

STRUCTURE AND GEOMORPHOLOGY 

The Sibuguey peninsula lies between two tectogenes, or belts 
of down buckling in the earth’s crust and is part of a zone 
where orogenic disturbances have been active at least since mid- 
Mesozoic. 7 

4 D ickerso n, R. E. A fauna of the Vigo group; its bearing on the 
evolution of marine molluacan faunas. Philip. Jour. Sei. U (1921) 1-19. 

»SmTH, W. D. Contribution to the stratigraphy and fossil inverte¬ 
brate fauna of the Philippine Islands. Philip. Jour. Sci, 8 A (1918) 285- 
295. 

• Westebveld, J. Tin ores of Banca, Billiton, and Singkep. Econ. GeoL 
32 (1987) 1081. 

'Hess, H. H. Major structural features of the western North Pacific 
an interpretation of H. 0. 6485, Bathymetric Chart, Korea to New Guinea. 
Geol. Soc. America BulL 59 (1918) 417-446. 
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The core of the peninsula is composed of andesite and related 
rocks and the Mount Kaladis quartzite (Fig. 2). The Sibugua^, 
and Lalat formations are folded and faulted into isolated pockets 
scattered over the northern part of the peninsula, whereas the 
southern promontories and Olutanga Island consist of coral 
limestone recently elevated about three meters above the sea. 
The areas containing coal range in size from small inclusions 
in the igneous rocks to areas a few kilometers across. The 
larger areas of Miocene sediments are also the least metamor¬ 
phosed, the most prominent feature being the raised rank of 
the coal. The shale, sandstone, and coal beds are folded and 
faulted into intricate and, in some places, chaotic patterns. 
Three of the coal outcrop areas are shown in Figs. 3 to 5. The 
present position of the coal beds can be ascribed to tectonic 
forces, largely acting horizontally; to landslides; or, as is more 
probable, to both. Areas of jumbled bedding lie near the top 
of the Lalat beds in Lumbog and Lalat. Such local jumbling 
plus the irregular surface of the Caloi-Lalat contact strongly 
suggests a terrain whereon landslides were common. The posi¬ 
tions of some of the outcrops are due also to recent landslides 
which are common wherever shale crops out. 

A prominent fault zone follows the east side of the Lutiman- 
Sibuguey valley. This zone is normal to much of the folding 
in the coal-bearing sediments where small scale faulting is 
also more or less of the tear variety. Later igneous activity, 
apparently along the zones of shear, has obscured somewhat 
the regional checkerboard pattern of east-west folds and north- 
south high angle faults. 

The elevated position of the Mount Kaladis quartzite (595 
meters above mean sea level) could be explained by over¬ 
thrusting from the direction of the Moro Gulf. Several large 
boulders of vein quartz and quartzite are scattered over the 
southern part of the peninsula and locally lie on an upland 
plain as far north as Mount Tres Reyes. They may be lag 
boulders left during a beveling of the area east of the Sibuguey 
valley, in which case the Mt. Kaladis quartzite has been thrust 
over Tertiary sediments. If large thrusting came from the south, 
the peneplain-like surface so well developed across sediments 
and igneous rocks could be an exhumed over-thrust fault 
plane. This interpretation seems more logical than normal pe- 
neplanation and would explain the apparent anomalies of the 
coarse-grained basic igneous rocks penetrating the surface in the 
vicinity of Tres Reyes and the development of a peneplain across 
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soft tuffaceous sediments and quartzite. Recent northward tilt¬ 
ing of the peninsula has caused drowned river-mouths on the 
northwestern and northeastern flanks, has elevated reefs on the 
southern promontories, and has forced the escape of the Sibuguey 
river westward from its old valley. Evidently compressive 
stresses are continuing from the south. 

COAL 

The various coal seams are classified as of bituminous rank 
according to the standards of the American Society of Testing 






162 


The Philippine Journal of Science 


1M 


Materials. 8 The rank of coal from Lalat Creek is high volatile 
A and high volatile B, and considerably lower in ash than the 
Lumbog coal which is of the same rank (Table 2). The coal 
at Deplahan is low volatile bituminous, and contains erratic 
sulphur according to the samples. This coal is nearest large 
intrusive bodies and is probably the highest ranking in the 
district though of insufficient quantity for extensive mining 
operations (Fig. 3). Natural coke, or carbonite, exhibiting 
the typical columnar jointing, is exposed near the smaller sills. 
The most interesting feature of the coals is that all are of coking 
quality except the Deplahan samples according to tests made 
by the Cebu Portland Cement Company. Approximate analyses 
of typical samples of coal and some average thicknesses of coal 
seams are given in Table 2. Estimation of reserves is diffi¬ 
cult because of the complexities of the geology. In the Lalat 
areas as much as 2 million tons of good coal may be mined, pro¬ 
vided geologic conditions are studied and coal seams are followed 
in the development stages. Test drilling through the Caloi for¬ 
mation might substantially add to this figure. 

CONCLUSIONS 

High ranking bituminous coal has been formed from Miocene 
peat. The factors that may determine rank, namely time, 
nature of the coal-forming debris, heat, and pressure, can be 
partly evaluated. The beds containing coal have been folded 
and squeezed as well as sheared by faults. The time of coal 
formation is insufficient to be considered an important factor 
although the youthfulness of the deposits may explain why the 
rank has not reached anthracite. The depth of burial is of the 
order of hundreds of meters rather than thousands, judging 
from the known thicknesses of the Lalat and Caloi formations. 
The position between two tectogenes also suggests that a sedi¬ 
mentary accumulation of as much as 2,000 meters, as is reported 
in Borneo, is unlikely, and the numerous faults also indicate 
a rather shallow depth at the time of diastrophism. The rapid 
change in thickness along the strike does indicate some flowage 
and considerable depth but most of the changes seem to be due 
to original differences in amount of plant debris. The remain¬ 
ing factors, the heat and pressure of dynamic metamorphism 
and vulcanism seem to be the principal causes for the advance in 
rank. 

. • Hendricks, T. A. Recently adopted standards of classification of coal 
by rank and grade. Econ. Geol. 33 (1938) 188-142. 



Table 2 .—Proximate analyses of coal samples from Sibuguey Peninsula (plus sulfur and B.T.U. determinations) 
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STUDIES ON THE CONTROL OP FECAL-BORNE 
DISEASES IN NORTH CHINA, XVI 


AN APPROACH TO THE QUANTITATIVE STUDY OF THE HOUSE- 
FREQUENTING FLY POPULATION. D. THE BREEDING HABITS 
OF THE COMMON NORTH CHINA FLIES 

By Ch’ing Hua Meng and Gerald F. Winfield 

Cheeloo University, Department of Biology, Tainan, Shangtung, China 

three text figures 
I. INTRODUCTION 

In earlier papers of this series dealing with the quantita¬ 
tive study of the house-frequenting fly population (Meng and 
Winfield, 1941, 1941a, and 1942) a method of utilizing trapping 
for purposes of getting the fly population was developed and 
the results obtained when it was used in the study of an urban 
and a rural fly population were presented. Since a close cor¬ 
relation should exist between the density and breeding of a 
given fly population, the results of quantitative studies on 
fly breeding should closely fit and serve to explain quantita¬ 
tive information about fly density. One of the purposes of this 
paper, which reports studies on breeding habits of the common 
North China flies, is to show how quantitative data on breed¬ 
ing and density of population do correlate with one another. 

Howard (1900), Howard and Bishop (1924), and Patton 
(1980), summarizing experiences chiefly gained in the U.S.A. 
and England, reported that Muaca domestica breeds in horse 
manure in preference to any other medium though it uses a 
wide range of substances. Thomsen and Hammer (1986) did 
extensive observations in Denmark and found that M. domestica 
breeds most actively in pig manure in that country. These 
findings show that the breeding habits of a species may vary 
greatly in different countries or localities thus indicating the 
need for quantitative studies to further elucidate such varia¬ 
tions. It is particularly desirable to use such methods in places 
not previously investigated. 

Fly breeding studies in China date back to 1926, when Patton 
made some statements on the breeding habits of Chrysomyia 

• This study was financed by the Rockefeller Foundation. 
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megacephala in North China. In subsequent publications (1980 
and 1988) he referred to the breeding habits of several other 
species of flies in China. Meng and Winfield (1988) published 
a preliminary report in which quantitative data on fly breeding 
in Tsinan were presented. 

Quantitative studies on the breeding habits of house fre¬ 
quenting flies are a relatively recent development. Howard 
(1900) reported the results of an extensive series of breeding 
experiments with feces in the United States of America. As 
he used such terms as scarce, rather scarce, moderately abun¬ 
dant, etc., to indicate the suitability of feces for breeding 
different species, his work may be regarded as the first step 
in the development of the quantitative method. There was 
little advance in this direction until 1934 when Thomsen pub¬ 
lished the results of experiments carried out in Denmark. In 
his experiments sets of standard-sized containers filled with 
pig, horse, cow, and calf manure, were exposed for 24 hours 
either on a manure heap swarming with Mmca domestica or 
in a calf shed where Stomoxys calcitrans was abundant. The 
manure was cultured and the flies bred out counted and clas¬ 
sified. The mass culture method presented in this paper may 
be considered as a further step along this line. 

II. MATERIALS AND METHODS 

The data presented in this paper were derived from three 
types of observations: first, from a large series of mass cul¬ 
tures which were made to test the breeding and breeding habits 
of flies under natural conditions in the Tsinan area; second, 
from the examination of pig-pen-latrines *, which are commonly 
used for storing organic manure in rural districts in North 
China; and third, from laboratory experiments which were done 
to test the suitability of four types of media for breeding Mueea 
vicina. The procedure used for each of these types of obser¬ 
vations is hereby described. 

The mass culture. —The procedure used in making mass cul¬ 
tures was similar to that described in our preliminary report 
(Meng and Windfield, 1938). In this study the method was im¬ 
proved in that a standard amount of about 660 cc. of material 

* A typical pigpen latrine consists of a resting place of the pig and 
a pit The pit is used for storing different kinds of organic wastes from 
the family, such as pig manure, kitchen refuse, bran, rotten vegetables, 
etc. It is also used by members of the family as a kind of latrine. The 
organic wastes inside the pit are mixed with a large quantity of 
soil and water through the activities of the pigs. The soil compost thus 
manufactured is used by the farmers as a kind of fertiliser. 
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was used in each culture and samples were taken from each 
station at regular ten day intervals throughout the entire fly 
season from April to November 1936. The flies were bred, 
counted and identified as described in the earlier publication. 

The types of media cultured and the stations from which they 
were collected were as follows: 

Station 1. Liquid feces (a mixture of feces and urine) from a 
feces cake drying ground about half a mile to the south of the city. 

Station 2. Liquid feces from a storage pit of the Agricultural 
Experiment Station south of the Cheeloo University campus, 
which is adjacent to the south suburb of Tsinan. 

Station 3. Liquid feces from a private pit latrine in the 
South Suburb. 

Station 4. Liquid feces from a private pit latrine near the 
center of the city. 

Station 6. Solid feces from a private pit latrine in Chang 
Chia Chuang, a village about 1.6 miles south of the city. 

Station 6. Solid feces from a public pit latrine in the South 
Suburb. 

Station 7. Cow manure from a manure pile in the South 
Suburb. 

Station 8. Cow manure from a manure pile in Chang Chia 
Chuang. 

Station 9. Cow manure from the cow shed of the Composting 
Station at Hsin Chuang, a village about 5 miles west of the 
city. 

Station 10. Cow manure from a dairy barn in Wang Chia 
Chuang, a village about half a mile south of the city. 

Station 11. Pig manure from a pen-latrine in Chang Chia 
Chung. 

Station 12. Pig manure from an abbatoir just outside the 
south gate of the city. 

Station 13. Pig manure from the experimental pen latrine 
of the Composting Station at Hsin Chuang. 

Station 14. Horse manure from a manure pile in the South 
Suburb. 

Station 15. Horse manure from a manure pile in Chang 
Chia Chuang. 

Station 16. Horse manure from the Composting Station, Hsin 
Chuang. 

Station 17. Pen-latrine soil compost (a mixture of feces, dif¬ 
ferent types of manure, vegetable wastes, and soil) from a 
pen-latrine in Chang Chia Chuang. 
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Station 18. Soil compost from the experimental pen-latrine 
at Hsin Chuang. 

Station 19. City garbage from a garbage bin in the Cheeloo 
Medical School campus. The time schedule was not kept in 
this station bo that the results obtained here cannot be used 
as those obtained from other stations. 

In addition, cultures of decaying beef which was used in 
experiments on the food preferences of flies were also made. 
Since these cultures were not standardized as to quantity or 
time, the results are not comparable with those of other 
cultures. 

Attention should be called here to certain limitations of 
the mass culture method as a means of determining the 
suitability and importance of the various breeding media in 
the production of the natural fly population. The first of 
these is that the number of flies bred out from the various 
cultures of the same medium or of different media will vary 
according to the number of egg-laying adults which come in 
contact with the different samples. 

One, therefore, can not be too dogmatic in considering that 
this method gives an accurate picture of the relative suitability 
of the different media for the breeding of any species of fly. 
However, since each type of medium was -collected from a 
number of stations consisting of a long series of cultures 
the results obtained should be reasonably reliable especially 
when their average is taken for comparison. 

The second criticism arises out of the difficulty of sampling 
from large amounts of the media. This sampling problem 
is further complicated by the fact that maggots are not 
uniformly distributed through the breeding medium but tend 
to congregate in certain parts. This uneven distribution is 
a result of a number of factors such as the nature, temperature 
and quantity of the medium, light, moisture, and the age 
and structure of the maggot. For example, the larv® of 
Chrysomyia megacephala and Sareophaga fuscicauda are adapted 
to live in a liquid medium because the stigmal fossa of the 
former and the stigmal pit of the latter, are so constructed 
that the dorsal and the ventral lips can be so regulated as 
to protect the spiracular slits from being blocked by the 
liquid. While adapted to live in a liquid medium, nevertheless, 
these species congregate in the superficial layers because of 
the demands of respiration. In a liquid medium, therefore, 
the surface area is the important factor in determining the 
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amount of breeding which may take place. In sampling liquid 
media the samples were taken from this layer in which the 
larvse are most abundant. The role played by temperature 
of the medium and age of the maggot in determining distribu¬ 
tion in other types of materials has been recently demonstiated 
by the Thomsens (19S7). They found out that the prefered 
temperature is quite constant for larvae of different species 
of different ages. For instance, in the first half of larval 
life, Musca domeatica was found to congregate in areas with 
a temperature of 30° C to 87° C. The prefered temperature 
then falls gradually to below 15° C., upon reaching the prepupal 
stage. As the larvse of most species are negatively heliotropic 
and that some species are sensitive to moisture, the effect of 
these factors in causing uneven distribution of larvae within 
the medium is evident. Quantity of the medium may also affect 
the distribution because of temperature and moisture as it 
is evident that greater losses of heat and moisture occur in 
smaller than in larger heaps. It is clear, therefore, that the 
650 cc. cultures used in the mass culture could not provide 
comparable samples from all types of media. 

In spite of these sampling difficulties the mass culture method 
is still extremely useful in giving a more accurate picture of 
the actual amount and type of breeding which takes place 
under natural conditions in any given locality. Perhaps the 
best justification for concluding that this method is reliable 
comes from the fact, as will be shown below, that a high 
degree of correlation exists between the relative number of 
flies breeding in the different media during different months 
and the number of these flies present in the fly population. 

Examination of latrines .—A half gallon of soil compost 
from the pen-latrines or of feces from the public latrines of 
Hu Chung P’o, one of the villages in the Lungshan Rural 
Area, was examined for larvse, pupae and pupal skins. Those 
found were counted and identified. The sampling difficulties 
in this type of examination are particularly great Bince the 
large amount of soil used in soil compost tends to make much 
of the material present in a pen-latrine unsuited for fly 
breeding, though there may be individual human or pig stools 
present which are breeding great numbers of flies. The data 
so collected, however, give valuable information as to the 
species of flies which breed in pen-latrines. 

Laboratory experiments on the suitability of four types of 
media for breeding Musca vicina. —A series of ten experiments 
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was done. In each experiment, standard size culture pans 
filled with solid feces of pig, horse and cow respectively were 
exposed for two days to a number of Musca vicina in a large 
cage. At the end of the exposure period the media were 
cultured. When the flies reached the third larval or the pupal 
stage they were killed and counted. 

The results obtained by the use of the mass culture will 
first be presented after which the results of latrine examinations, 
and the series of laboratory experiments will be recounted. 

III. PRESENTATION OF DATA 

1. Results obtained with mass cultures .—The results obtained 
from the mass cultures will be presented in four sections. In 
the first section, the species make up of the flies breeding in 
each medium will be presented. In the second section, the 
relative suitability of the different media in breeding different 
species and groups of flies will be discussed. In the third 
section, the month by month variations of fly breeding during 
the fly season will be shown, while the fourth section will deal 
with the sex ratio of the flies bred. 

In this paper the flies have been classified into four groups. 
The first two consist of single species, namely Musca vicina 
and Chrysomyia megacephala: The third group is made up 
of all the other species which are considered to be of public 
health importance. This group is indicated by the name Other 
Species Group I and is composed of Muscina stabulam, Lucilia 
sericata, and the various species of the genus Sarcophaga. The 
fourth group is designated as Other Species Group II and 
includes the common species of little or no public health 
importance. It should be noted that the Other Species Group II 
of this classification corresponds to the Miscellaneous Species 
which was included in the Other Species Group in the classifica¬ 
tion used in the paper on fly density in Tsinan and Lungshan 
(Meng and Winfield, 1941a, 1942). 

A. SPECIES MAKE UP OF FLIES BRED IN EACH TYPE OF MEDIUM 

A total of 394 cultures of eight types of natural breeding 
media taken from 19 stations and a series of feeding experiments 
as indicated in Table 1 were made. From these cultures a 
total of 21,664 flies was bred and classified. Table 1 shows 
the percentage belonging to each species of the total number 
of flies bred from each type of material during the entire 
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Tabw 1 .—Showing the percentage of flies belonging to each species or 
group bred out from mass culture of eight types of breeding material 
during April IS to November 24, 1936 • 


Type of medium 


liquid City | Horae 
ferae garbage 


Stations..*__ 

Number of cultures. 



Type of medium 


Cow I Soil Decay- AU 
compost types 


Stations_•—....__............. 7-10 

Number of cultures ..................................... 88 

Total number bred out___..... 2,887 

Percentage belonging to: 

Muaea tieina -......................._.......... 



Chryaomyia megacephala . 

Other Spectra Qroup 1— 

Sarrovhaga _..... 

hucilla nericata - 

Muaeina atabulane 



Qroup total- 

Spedra important to health, Total 

Other Spedra Group II— 

Muaea tempeetiwa ............ 

Muaea ftcreef... 

Stomoxyt calcitrant--* _ 

Stomoxy* exigua ___ 

AldriehieUa and Calliphora - 

Muaea autumnalia .....-- 

Briatolia ap ... 


Group total. 


0.1 

0.2 

0.8 

6.8 

1.7 

6.1 

0.6 

18.6 

KS3 

28.8 

60.8 

18.6 

0.2 

8.9 

0.0 

0.8 

0.0 

14.7 

0.0 

6.8 

45.8 

0.0 

0.0 

0.0 

5.1 

18.5 

98.5 

71.8 


* Cultures made during September, with cultures made during July and August 1087 
Included. 

a Cultures made during August and September, not standard cultures. 


season. A study of this table shows the species make up of 
the flies bred from each type of medium. 
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1. Pig manure. —More than 50 per cent of the flies bred 
from this material were of public health importance, among 
which Musca vicina, the most common (86 per cent), was over 
twice as numerous as Sarcophaga (14.8 per cent), while Lucilia 
sericata (0.1 per cent) was rare. Stomoxys calcitrans and 
Eristalis sp. combined comprised less than 1 per cent, while 
about 49 per cent were unidentified. 

2. Solid feces. —Over 55 per cent of the flies bred from solid 
feces belonged to species of public health importance. Sar¬ 
cophaga which comprised 28.2 per cent of the flies bred from 
this material was followed by Musca vicina (17.1 per cent), 
Muscina stdbulans (5.6 per cent) and Chrysomyia megacephala 
(4.8 per cent). More than 2 per cent were Stomoxys calcitrans, 
while 42.2 per cent belonged to unidentified species. 

8. Liquid feces .—Almost 99 per cent of the flies bred from 
liquid feces were of public health importance. Chrysomyia 
megacephala, the commonest (80.9 per cent), was more than 
5 times as numerous as Sarcophaga (15.4 per cent), 82 times 
as numerous as Musca vicina (2.5 per cent), and 800 times as 
numerous as Lucilia sericata (0.1 per cent). Eristalis sp. 
(0.4 per cent) was bred in small numbers while less than 
1 per cent was unidentified. 

4. Horse manure. —Of the flies bred from horse manure, 
over 90 per cent were of public health importance. Among 
these Musca vicina was the commonest (90.8 per cent), while 
Sarcophaga (0.8 per cent) and Lucilia sericata (0.4 per cent) 
were rare. Stomoxys calcitrans comprised 6.8 per cent and 
1.7 per cent were unidentified. 

6. Cow manure. —Nearly 99 per cent of the flies bred from 
this medium belonged to Other Species Group II, while only 
1.5 per cent were of public health importance. Musca vicina, 
Sarcophaga, Lucilia sericata, and Muscina stdbulans occurred 
in small numbers. Musca tempestiva, the commonest species 
(60.8 per cent), was more than 8 times as numerous as Musca 
hervei (18.6 per cent) and 15 times as numerous as Stomoxys 
exigua (3.9 per cent). Stomoxys calcitrans and Musca avtum- 
nalis combined accounted for less than 1 per cent. About 15 
per cent were unidentified. 

6. Pen-latrine soil compost. —Less than 80 per cent of the 
flies bred from this material were of public health importance. 
Musca vicina, the commonest (15.2 per cent) of the flies 
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important to health, was more than twice as numerous as 
Sarcophaga (6.8 per cent) 8 times as numerous as Muscina 
stabulans (5.1 per cent), and about 9 times as numerous as 
Lueilia sericata (1.7 per cent). Stomoxys ealcitrans (45.8 per 
cent) was the commonest species bred from this material. 
Musca hervei (6.8 per cent) and Eristalis sp. (5.1 per cent) 
were also found. 

7. City garbage. —Almost 90 per cent of the flies bred from 
garbage were of public health importance. The commonest 
species were Musca vicina (43.5 per cent) and Chrysomyia 
megacephata (41.8 per cent), while Sarcophaga (8.4 per cent), 
Lueilia sericata (1.2 per cent), and Muscina stabulans (0.3 per 
cent) were rare. Stomoxys ealcitrans accounted for 9.1 per 
cent while 1.2 per cent were unidentified. 

8. Decaying beef .—About 99 per cent of the flies bred from 
beef were of public health importance. Sarcophaga, the com¬ 
monest (65.8 per cent) was more than twice as numerous as 
Lueilia sericata (32.1 per cent), while Chrysomyia megacephala 
(1.0 per cent) was rare. AldrichieUa grahami and Calliphora 
erythrocephala were produced in very small numbers. 

9. AH types of media combined .—Of the total number of 
flies bred from all types of media over 60 per cent were of 
public health importance. The important species ranked as 
follows: Sarcophaga (24.6 per cent), Musca vicina (18.8 per 
cent), Chrysomyia megacephala (11.8 per cent), Ludlia sericata 
(6.4 per cent), and Muscina stabulans (0.9 per cent). Of the 
Other Species Group II, Musca tempestiva (7.5 per cent) and 
Musca hervei (2.8 per cent) were the commonest species, while 
each of the remaining species accounted for less than 1 per 
cent of the flies bred. Twenty-six per cent of the flies were 
unidentified. 

B. THE SUITABILITY OF THE DIFFERENT MEDIA FOR BREEDING 
FLIES AS INDICATED BY THE AVERAGE NUMBER 
OF FLIES bbbo PER CULTURE 

The importance of any type of medium for breeding flies 
in an area is determined by the suitability and quantity of the 
medium for producing the species. A very suitable medium, 
judged by the number of flies it can produce per a given 
amount, may be unimportant in a region where it is present 
in small amount, while a relatively unsuitable medium may be 
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important because it is present in a large quantity. The mean 
number of flies bred from the mass cultures made during the 
1936 breeding season should indicate the relative suitability 
of the different media for producing the different species at 
flies (Table 2). The table indicates that the most suitable 
medium for producing all flies was pig manure (146.4) followed 
by solid feces (95.6), liquid feces (52.9), cow manure (86.0), 
garbage (32.9), horse manure (9.5) and soil compost (1.6). 

The average number of flies of importance to public health 
bred per culture is shown on the mid line of the table with 


Table 2 .—Showing the mean numbers of each species or group bred per 
culture of different media during April IS to October 16 , 1966 . 


Type ot medium 

Pig 

man¬ 

ure 

Solid 

feces 

Liquid 

feces 

City 

gar¬ 

bage 

Home 

man¬ 

ure 

Cow 

man¬ 

ure 

ill 

Number of cultures 

58 

85 

52 

10* 

55 

74 

87 

Menu number per culture of: 

Muaca vicina --- 







HM) 

52.6 

16.8 

1.8 

14.8 

8.6 

0.8 


Chrytomyia mcgacephala _ 

0.0 

4.6 

48.2 

18.6 

0.0 

wn 


Other Species Group I: 

21.8 

27.0 





■ 

Sarcophaga ... 

LucUta eericata ... 

8.1 

1.1 


0.1 


0.1 

0.0 

0.1 

0.4 

0.1 

0.1 


Muccina etabulane __ 

0.0 

6.8 

0.0 

0.1 

ly 

0.1 

HQ I 

Group total..— 

21.9 


8.2 

1.6 

0.2 

0.2 

0.8 

Species Important to health, Total.. 

74.6 

63.2 

52.8 


8.7 

0.5 

0.6 

Other Species Group II: 








Mutca tempesliva .. 

0.0 

0.0 

0.0 

0.0 

0.0 

21.9 


Mueca hervei _ 

0.0 

0.0 

mwm 

0.0 

0.0 

8.7 

0.1 

Slomoxy* calcitrant .... 

0.1 

2.0 

0,0 

8.0 

0.6 

0.1 

0.7 

SUmoxyt exigua ...- 

0.0 

»n| 

0.0 

0.0 

0.0 

1.4 


Mueca autumnali* ____ 

0.0 

0.0 

no 


0.0 

0.1 

0.0 

Erixtalie «p... 

0.1 

0.0 

0.2 

0.0 

0.0 

0.0 

0.1 

Unidentified species. 

71.7 

40.8 

0.4 

0.4 

0.2 

6.8 

0.2 

Group total__-_ 

71.9*" 

42.3 

0.6 

8.4 



1.1 

All flies. 





9.6 

36.0 



* Including 8 cultures made during July and August 1087, 


the media arranged in the order of their suitability from 
left to right. Pig manure is the most suitable medium for 
breeding this group of flies, while soil compost and cow 
manure are both relatively unsuitable since each gave an Average 
of only 0.5 flies per culture. Pig manure produced about 
1.5 times as many flies per culture as did solid or liquid feces, 
more than twice as many as did garbage, and about 9 times 
as many as horse manure. Solid and liquid feces were almost 
equal in their ability to breed flies that are important to health 
although the species differed in the two cases. 
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In order to see clearly the part played by each type of 
medium in producing the four groups of flies, Table 3 was 
prepared. This table shows that Musca vicina was bred from 

TABLE 8 .—Showing the ranking of the different media according to their 
suitability for breeding the four groups of flies as measured by the 
average number of each group bred from €50 cc. cultures . 


Rank 

Medium 

Mean 



number 


A .—Musca vicina 


. 

Pig manure__ ____ 

82 e 

2. 

Solid fecee________ 

1IL8 

8. 

Garbage_-----____ 

14*8 

4. 

Horae manure___ 

8.5 

5. 

Liquid feeea___-_ 


6. 

Cow manure______ 

0*8 

7. 

Soil compost-...... 

<L2 




B .—Chrysomyia megacephala 


1. 

Liquid feces_ 

42 8 

2. 

Garbage_------_____ 

18 8 

8. 

Solid feces. 

4.6 




C .—Other Species Group I 


1 . 

Solid feces_____ _ 

82.8 
21.9 
a 9 

2. 

Pig manure_ 

8«—. 

Liquid feces._-_-----------_ 

4. 

Garbage_-_-_ 

1.6 

6 . 

Sol*, compost-.__-... 

o!s 

6 . 

Cow manure_-.. 

(L2 

7. 

Horse manure_-_-_ 

0*1 



V.4 


D.—Other Species Group II 


1.. 

Pig manure.-______------------- - 

71 9 

2__ 

Solid feces_-___._____...._ 


8.. 

Cow manure____....__ 

85 5 

4__ 

Garbage_-_-_-_-------_ T . 

8.4 

6.. 

Soil compost__----------_-_-__ 

ill 

6_ 

Horse manure____ __ 

0 ; 8 

7_ 

Liquid feces__-____ 

o,e 





E .—All species of flies 


i .. 

Pig manure._—__-------_.__ 

ISA A 

? . _ _. 

Solid feces._____------ —_ __ 

96 6 

8.. 

Liquid fecei-----------------------------___-_^ , 

58 9 

4_ 

Cow manure__-----___ 

85.7 

5 

Garbage -_---_-—- --------- ..._ _ 

82I9 

6 - -. 

Horse manure —... ... ______, ^ _ 

g*4 

7 _ 

Soil compost..-.—.... 

1 * A 



* »o 


all seven types of media. Pig manure produced the largest 
number per culture while solid feces, garbage and horse manure 
produced fair numbers. Liquid feces produced less than one 
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tenth as many as did solid feces. Cow manure and soil compost 
were both quite inefficient in producing this species. Because 
of its abundance as well as a fairly high production per unit 
of volume, solid feces is probably the most important medium 
in the Tsinan area for producing Musca vieina which is the 
dominant species in houses. 

Chryaomyia megacephala the dominant outdoor species dur¬ 
ing hot weather was bred from three types of material. By 
far the most efficient medium for this species is liquid feces. 
Garbage was able to produce fairly large number while a few 
was produced by solid feces. Because of its efficiency and 
abundance, after the beginning of the summer rainy season, 
liquid feces is by far the most important medium for the pro¬ 
duction of Chryaomyia megacephala. 

Because both of the Other Species Groups include a number 
of species, they were bred from all types of media. Solid 
feces produced the largest number per culture of Other Species 
Group I, followed closely by pig manure, while the other media 
produced much fewer. The Other Species Group II was pro¬ 
duced in large numbers in pig manure, solid feces and cow 
manure, while the other media produced only a few flies per 
culture. 

This more extensive series of cultures confirms the conclusions 
reached in the preliminary study made in Tsinan (Meng and 
Winfield, 19S8) that human feces both in the solid and liquid 
condition is the most important medium in producing flies. It 
also indicates that pig manure is a very favorable medium for 
breeding flies of all groups except Chrysomyia megacephala 
and, when present in big quantity, is important in the pro¬ 
duction of the house frequenting fly population. 

C. MONTH BY MONTH VARIATIONS IN BREEDING ACTIVITY 
OP THE PLY POPULATION 

The mean number of flies bred per culture during each 
month of the fly season belonging to each species and group 
is shown in Table 4 and graphed in Figs. 1 to 8. 

Musca vieina. —(Table 4 A, Fig. 1) This species was found 
breeding in one or more media during the months of June to 
October inclusive. The breeding in cow manure and soil com¬ 
post was so slight as to be negligible. The breeding in horse 
manure did not reach a high level but persisted longer *>mn 
in any other material. It began in June, with an average of 
16.4 flies per culture, and continued at about the same level 
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during July and August, after which the number decreased 
gradually until breeding stopped in November. The number 
of Musea vicina bred from solid feces and pig manure varied 
greatly from month to month. Breeding in solid feces began 
in June with an average of 80.3 flies per culture. From this 
peak the number dropped to a low level in July and August, 
and Anally ceased in September. Breeding in pig manure 


Table 4. —Showing the monthly variations in the average number of the 
four groups and different speeies of flies bred per culture from 
different media during April to November, 1936. 



April 

May 

Juna 

July | 

August 

Sep¬ 

tember 

Oc¬ 

tober 

A. — Musca vicina 

Ball 

oooooo 

dddodd 

oooooo 

dddodd 

0.0 
80.8 
7.7 
16.4 
0.0 
0.0 

14.0 

7.2 
8.7 

18.2 

1.2 
1.2 

420.7 

7.6 

0.0 

18.6 

0.8 

0.8 

18.9 

0.0 

0.0 

6.4 

0.0 

0.0 

0.0 
0.0 
0.0 
8 1 
0.6 
0.0 

0.0 

0.0 

17.4 

6.9 

78.7 

4.0 

0.6 


B .—Chrysomyia megacephala 


Liquid facta-~ 

0.0 

0.0 

0.0 

14.6 

68.0 

108.6 


Solid facta. 

0.0 

0.0 

0.0 

0.0 

7.6 

19.2 



0.0 

0.0 

0.0 

0.0 

0.0 

0.0 



0.0 

0.0 

0.0 

0.0 

0.0 

0.0 


Cow manure_—-- 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 


Soil compost- —-—— 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 


Average ---..... 

0.0 

0.0 

0.0 

2.4 

12.7 

20.6 



C .—Other Species Group I 


Pis manure_—-—— 

0.0 

0.0 

114.8 

2.8 

8.8 

0.8 

0.0 


18.6 

65.2 

76.0 

14.0 

12.2 

27.6 

0.2 

Liquid facaa--- 

0.8 

0.6 

85.8 

7.7 

14.8 

1.2 

0.0 


0.0 

0.0 

0.1 


0.0 

0.6 

0.0 

Cow manure_——_ 

0.0 

0.8 

0.0 

0.0 

0.2 

0.8 

0.0 

Soil comport.-—- 

0.0 

0.5 

0.0 

wmttm 

0.0 

0.2 

0.0 

Average_—- 

2.8 

10.6 

87.6 

4.1 

6.0 

5.0 

0.1 


D .—Other Species Group II 


Pig manure.—..--— 

48.8 

225.0 

7.6 

0.0 

68.2 

102.0 

88.0 

gjt4 _ 

112.6 

146.6 

8.0 

6.8 

44.7 

8.0 

2.0 

Liquid facaa--- 

0.0 

0.0 

1.7 

0.7 

0.7 

0.6 

0.0 


0.0 

0.6 

0.0 

1.8 

0.4 

2.1 

0.4 


0.0 

48.8 

72.8 

7.3 

81.6 

11.6 

2.6 

Soil eompoat-— 

0.0 

0.0 

8.7 

2.8 

0.7 

0.2 

0.8 

Average—————- 


69.8 

16.6 


82.7 

19.0 

7.2 
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Tabus 4. —Showing the monthly variations in the average number of the 
four groups and different species of flies bred per culture from 
different media during April to November, 19S6 —( Continued .) 



April 

May 

| June 

July 

August 


Oc¬ 

tober 

E. —Sarcophaga 

Pig manure._- ...... 

Soud feces. 

Liquid feces--—- 

Horse manure__ 

Cow manure_ ........ 

Soil compost..... ....... ...... 

OSNOOO 

dddddo 

6.0 

86.6 

0.5 

0.0 

0.1 

0.0 

114.8 

68.0 

86.8 

0.1 

0.0 

0.0 

2.8 

14.0 

7.7 

0.0 

0.0 

0.7 

8.8 

12.2 

14.8 

0.0 

0.2 

0.0 

0.1 

27.6 

0.9 

0.8 

0.0 

0.0 

0.0 

0.2 

0.0 

0.0 

0.0 

0.0 

Average--- 

0.1 

7.0 

86.8 

■a 

■a 

4.8 

0.1 


F .—Muscina stabulans 


Solid feces.,___ 

18.0 

19.8 

7.0 

0.0 

0.0 

0.0 

0.0 

Cow manure...____ 

0.0 

0.7 

0.0 

0.0 

0.0 

0.0 

0.0 

Soil compost__....... 

0.0 

0.6 

0.0 

0.0 

0.0 

0.0 

0.0 

Pig mntiiirA. . . _ 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Liquid feces.._............. 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Hima manure .- - - 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 


Average_....... 

2.2 

8.6 

1.2 

0.0 

0.0 

0.0 

0.0 


G .—Lucilia sericata 


Pig manure..,.,.. ...___ 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

0.0 

Liquid feces.................. 

0.0 

0.0 

0.0 

0.0 

0.0 

0.8 

0.0 

Horae manure __.......__ 

0.0 

0.0 

0.0 

0.0 

0.0 

0.2 

0.0 

Cow manure_____.... 

0.0 

0.0 

0.0 

0.0 

0.0 

0.8 

o.o 

Soil compost..___...._.... 

0.0 

0.0 

0.0 


0.0 

0.2 

0.0 

Solid feces__...._ 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 


Average................ 

0.0 

5X 

0.0 

0.0 

— 

0.2 

0.0 




H .—Mvsca tempestiva 


Cow manure..—. 

0.0 

17.5 

66.2 

0.6 


2.4 

0.0 

Pig manure..,,___ 

0.0 

0.0 

0.0 

0.0 


0.0 

0.0 

Solid feces. 

0.0 

0.0 

0.0 

0.0 


0.0 

0.0 

Liquid feces.. 


0.0 

0.0 

0.0 


0.0 

0.0 

Horse manure ...--- 

0.0 

0.0 

0.0 

0.0 


0.0 

0.0 

Soil compost,.... 

0.0 

0.0 

0.0 

0.0 

■UK 

0.0 

0.0 

Average.... 

0.0 

2.9 

11.0 


8.1 

0.4 

0.0 


I.- 

-Musca hervei 





Cow manure... 

0.0 

0.0 

6.8 

4.9 

■PM 

6.8 

1.2 


0.0 

0.0 

0.0 

0.0 

•TrBarVB 

0.2 

0.0 


0.0 

0.0 

0.0 

0.0 


0.0 

0.0 


0.0 

0.0 

0.0 

0.0 


0.0 

0.0 

Liquid feces-- 

0.0 

0.0 

0.0 

0.0 


0.0 

0.0 

Horse manure ....-«... 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Average—_- 

0.0 

0.0 

0.9 

0.8 

4.2 

0.9 

0.2 
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Tabu: 4 .—Showing the monthly variations in the average number of the 
four groups and different species of flies bred per culture from 
different media during April to November, 1936—(Continued,) 


April 

May j 

June 

July 

August 

Sep¬ 

tember 


J .—Stomoxys calcitrans 


Pig manure... _ _ .. 

0.0 

0.0 

0.8 

0.0 

0.0 

0.0 

0.0 

Bond faces_ ~ _ 

0.0 

0.0 

0.0 

1.0 

10.5 

0.8 

0.0 

Horae manure_ 

0.0 

0.0 

0.0 

1.8 

0.4 

2.0 

0.1 

Cow manure_.........._ 

0.0 

0.0 

0.2 

0.2 

0.2 

0.0 

0.0 

Soil compost__ 

0.0 

0.0 

8.0 

0.0 

0.0 

0.0 

0.0 

Liquid feces__.... 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Average.... ......-- 

0.0 

0.0 

o.e 

0.7 

1.9 

0.4 

0.1 


Cow manure... 

Pi* manure_ 

Solid feces. 

Liquid feces... 
Horse manure . 
Soli compost... 

Average. 


K .—Stomoxys exigua 


0.0 

8.8 

0.9 

1.4 

1.8 

0.1 

0.8 

0.0 

0.0 

0.0 

1 0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.6 

0.2 

0.2 

0.8 

oToT 

0.1 


L .—Miscellaneous species 


Pig manure_ 

48.8 

225.9 

7.2 


68.2 

102.0 

88.0 

Solid feces.— 

112.6 

145.8 

8.0 

4.8 

84.2 

2.7 

2.0 

Liquid feces.. 

0.0 

0.0 

1.7 

0.7 

0.7 

0.6 

0.0 

Horse manure... 

0.0 

0.6 

0.0 




0,8 

Cow manure__ 

0.0 

21.9 



6.6 

8.7 

0.6 

Soil compost--- 

0.0 

0.0 

0.7 

0.7 



0.8 

Average_-——- 

26.9 

65.7 

8.0 

1.1 

18.8 

18.2 

6.9 


started late with 14.9 flies per culture for July but reached 
the highest number (240.7) for any medium in August, after 
which the number dropped rapidly in September and finally 
stopped in October. Breeding in liquid feces followed the 
same trend as it did in solid feces but with a much lower peak 
in June and stopped a month earlier in August. When the 
breeding of Musca vicina in all media is considered for the 
whole breeding season, the most striking fact is that there was 
a definite shift from heavy breeding in solid feces early in the 
season to heavy breeding in pig manure in late summer. This 
shift results in the curve for the average of all media showing 
two peaks, a low one in June and a higher one in August with 
a distinct decline for the month of July in between. 

The prevalence of Musca vicina as shown by the fly density 
index in paper B of this subseries (Meng and Winfield, 1941a) 
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can be explained by these breeding data. Fig. 1 in paper 
B shows that in the indoor stations, Musca vicina was fairly 
abundant in June but reached its peak in July. From this 
July peak there was a steady decline in number through 
August to September. This species persisted through October 
and November and disappeared in December. The July den¬ 
sity peak in the rooms is undoubtedly due to the June breeding 
in solid feces. The density peak is delayed due to the inters 
500.1 



Fig. 1. 


ference resulting from the flies in making their way into 
houses. The fact that there was little pig manure exposed in 
the community during the period when breeding was at its 
peak in this medium explains why it did not produce a second 
density peak in the indoor stations. The October density 
peaks shown by stations 1 and 6, however, very likely were 
influenced by breeding in pig manure. When the densities in 
outdoor stations as shown in Fig. 8 of paper B are considered, 
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the August peak in density corresponds to the August peak 
of breeding in pig manure. In a number of outdoor stations 
breeding in pig manure undoubtedly played a considerable part 
in building up the Musca vicina population. 

Chry8omyia megacephala .—(Table 4 B) The breeding of this 
species is striking in its relation to media and climatic factors. 
It was found breeding in only three types of media, two of 
which were followed throughout the season. No breeding oc¬ 
curred in any medium before July. In that month breeding 
started in liquid feces, the intensity increasing steadily during 
August and finally reached a peak in September. Breeding 
in solid feces followed the same trend as in liquid feces but 
began a month later and showed a much lower peak in Sep¬ 
tember. Liquid feces was by far the most important of the 
two media. 

The correlation between breeding and density in the outdoor 
stations as shown in paper B is striking and further emphasizes 
the climatic adaptation which this species exhibits. Fig. 8 in 
paper B shows that Chrysomyia megacephala was taken in the 
traps only in very small numbers during June and July. This 
correlates with the fact that it was not found breeding till 
July when it began to breed in increasing numbers in liquid 
feces. These in turn is correlated with the fact that before 
July, climate in Tsinan is very dry, even though the tempera¬ 
ture may be just about as high in June as it is in July. Since 
Chrysomyia megacephala prefers to breed in liquid feces and 
since it seems that the adults need both a high temperature 
and a high humidity to sustain their activity, fast breeding 
begins only after the rainy season starts in July. The arrival 
of the rainy season affects this species through the creation 
of numerous breeding places as a result of flooding latrine pits 
and also by providing a high humidity which the adults need. 
This results in a sudden rise in the number of individuals 
coupled with a great increase in the rate of breeding so that 
both the breeding and density curves mount rapidly to a peak 
in September. The end of this month marks the end of breed¬ 
ing and in October the numbers of flies in outdoor stations 
drop drastically. After breeding ceases the adults do not persist 
any longer so that they all disappeared by the end of October. 

Other Species Group I. —The numbers of flies bred per culture 
per month for the whole group are shown in Table 4 C and 
the numbers found breeding in each type of medium are 
graphed in Fig. 2. Breeding of the whole group took place 
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from April to October. Breeding in cow manure, horse manure 
and soil compost was so slight as to be unimportant. Solid 
feces produced the largest number of flies in any medium in 
five out of the seven months of the fly season. There was a 
steady increase of number of flies during April and May reach¬ 
ing a high peak in June, after which breeding dropped rapidly 
in July and August. Again it increased to a low peak in Sept¬ 
ember and then dropped through October to cease entirely 
November. In liquid feces breeding occurred during April 
September with a high peak in June, a decline in July, and 
lower peak in August. Breeding in pig manure varied greatly 
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during the different months. In this medium breeding began 
with 6 flies per culture in May then rises to a peak with the 
largest number (114.8) per culture for any medium in June. 
This June peak is separated from a low August peak by a 
decline in July. Breeding was slow in September and ceased 
in October. The curve for the average of all media shows a 
distinct peak in June. 

The breeding of the individual species of this group is shown 
in Table 4 E, F, and G. The table shows that LueUa sericata 
bred only during September. Muscina stabulans, an early 
spring breeder, was found breeding from April to June with 
a peak in May. Both these species were found in rather small 
numbers in the cultures. On the other hand, Sarcophaga was 
the most abundant species of the group during six out of 
seven months of the fly season. It was found breeding during 
April to October. The number bred per culture increased rapid* 
ly during April and May and reached a peak of 86.6 flies in 
June, after which the number dropped to an average of 4.1 
in July and continued at about this level during the next two 
months. Breeding stopped in November. 

It is impossible to explain the density of Lueila sericata in 
the fly population on the basis of these fecal cultures. The 
most suitable and very likely the most important breeding 
medium for this species in Tsinan, as well as in other parts 
of China, is decaying animal tissue which was not included in 
our mass culture series (see Table 1 column 8 for the per* 
centage of flies bred from decaying beef used as bait in certain 
experiments, which belonged to this species). 

As shown in Fig. 5 of paper B. Muscina stabulans occurred 
in outdoor stations from April to November, with a first peak 
in May and a second one in October with a decline in August. 
The first part of this density graph corresponds well with the 
breeding data (Table 4 F) but the second part of it is difficult 
to explain. Perhaps the October density peak for this species 
was due to breeding in some medium such as city garbage 
which was not followed by mass cultures during the whole 
season. 

Fig. 6 of paper B shows that Sarcophaga was present in the 
outdoor stations during April to November with a first lower 
peak in June separated from a second higher one in September 
by a downward trend in July. The first part of this graph 
corresponds well with that showing the breeding of this genus, 
while the second part with its September peak can not be ex- 
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plained by this breeding data. In this case, however, we are 
dealing with a whole genus and one in which a large number 
of species are known to prefer decaying flesh as a breeding 
medium. It seems likely, therefore, that the September density 
peak was due to the species which breed in decaying flesh, while 
the species making the June peak bred in pig manure, solid 
and liquid feces. 

Other Species Group II .—The breeding of this group in dif¬ 
ferent media is shown in Table 4 D and Fig. 8. The table 
shows that breeding occurred during April to October. In 
liquid feces, horse manure and soil compost breeding was very 
slight. Fig. 8 indicates that breeding in solid feces occurred 
from April to October with a high^peak in May separated from 
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a low peak in August by a decline in June and July. Breeding 
in pig manure was found during April to October, with a 
high peak in May and a low peak in September separated by 
a decline in July. Breeding in cow manure occurred during 
May to October with peaks in June and August separated by 
a decline in July. 

Breeding of the individual species of this group in each and 
in all types of media combined is shown in Table 4 H, I, J, K, 
and L. Musca hervei bred during June to October with a peak 
in August. Musca tempestiva bred from May to September 
with peaks in June and August separated by a decline in July. 
Stomoxys calcitrans bred during June to October with a peak 
in August. Stomoxys exigua bred during May to October in 
small numbers. All the other species of this group combined 
bred during April to October with a high peak in May, a decline 
in July and a low peak in August. 

The adults of this group of flies occurred in the outdoor 
fly trapping stations during April to November, as shown in 
Fig. 5 of paper B where the group is called the Miscellaneous 
Species Group. There was a low density peak in June separated 
from a somewhat higher peak in September by a decline in 
July. The breeding of this group corresponds with the density 
curve except that the breeding peaks occur a month in ad¬ 
vance of the density peaks. Both breeding and density data 
show the same decline in July. 

The way in which quantitative information about the time 
and amount of breeding of the various species and groups of 
flies making up the Tsinan fly population fit and explain 
quantitative information about the density of those species and 
groups is highly significant. It hardly seems probable that 
one set of data could so fully fit and explain the other if the 
methods by which both sets of data were gathered were 
seriously unreliable. It seems justifiable, therefore, to con¬ 
clude that the quantitative methods being presented in this 
series of papers are reasonably reliable. 

The July fly population crisis. —The density and breeding 
shown in the preceding sections bring to light a very pecu¬ 
liar and interesting feature of the fly population of Tsinan. 
This feature consists in the fact that in every group of flies 
both the number of adults present in the population and the 
rate of breeding show very distinct dropping off during the 
month of July. It has already been pointed out that in several 
groups there is a shift from one type of breeding medium 

1UM-4 
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which occurs at this point in time. It has been pointed out that 
Chryaomyia megacephala makes its appearance and becomes 
the dominant species in the outdoor stations only after July. 
The consistency with which both the number of adults and the 
number of flies breeding drop during July indicates that in 
that month some sort of a crisis occurs which results in radical 
change in the make up of the population and the nature of its 
breeding activity. The underlying cause of this crisis has al¬ 
ready been indicated in discussing the breeding of Chryaomyia 
megacephala. It is the arrival in July of the rainy season. 
Reference to the temperature and rainfall graph for Tsinan 
which was published in an earlier number of this series of 
papers (Windfield, 1937) shows that the mean daily temperature 
in June is only slightly below that of July and about equal to 
that of August. On the other hand the mean rainfall in July 
is more than twice as great as that in June but only slightly 
greater than that of August. This sudden change from a hot 
dry climate in May and June to a hot humid climate in July 
is responsible for the crisis which occurs in the fly population 
in July. All species and groups are forced to adjust them¬ 
selves to radical new conditions at this time so that both 
breeding and population density drop off. For example Muaca 
vicina which breeds much more actively in solid than in liquid 
feces has available large amounts of solid feces during the hot 
dry season. When rainy season arrives it suddenly finds that 
most of its solid feces breeding places have been changed into 
liquid feces in which it breeds only with difficulty. It, there¬ 
fore, shifts its breeding to pig manure, which during the dry 
period was too dry for optimum breeding but which became 
more suitable after the arrival of the wet season. The way 
in which“this crisis affects the different species and groups 
has already been shown and need not be discussed again in de¬ 
tail. However, emphasis should be made regarding the consist¬ 
ency with which it occurs in all groups, and that each group 
of flies has made its own peculiar adjustment to this rather 
sudden and radical change in the environmental conditions 
which takes place with the arrival of the heavy rains in 
July. It is not possible to state whether this crisis is a yearly 
occurrence or only takes place in years with exceptional dry 
spring weather. 

D. SEX RATIO OF FLIES BRED FROM MASS CULTURES 
The sex ratios of the important species of flies breeding under 
natural conditions in Tsinan during the summer of 1986 as 
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indicated by the average number of female or females to each 
male which were produced in the mass cultures were as fol¬ 
lows: Musca victim (0.94), Chrysomyia megacephala (1.02), 
Sarcophaga (1.01), Muecina stabulans (0.96), Musca hervei 
(1.07), Lucilia seriata (0.86), and Musca tempestiva (0.87). 
Thus with the exception of the two latter species in which more 
males than females were produced, the numbers of the two 
sexes of any of the other species produced were approximately 
equal. 

2. Examination of rural latrines. —It has already been pointed 
out that the pen-latrine is the most common method of storing 
all types of organic wastes for the production of fertilizers in 
the form of soil compost in the Shantung villages. In the 
series of mass cultures reported on above, soil composts from 
pen-latrines in the villages of the Tsinan City area were included. 
As a part of the study of the rural fly population in the 
Lungshan area (Meng and Winfield, 1942) all the public and 
pen-latrines of Hu Chung P'o, one of the villages studied, were 
surveyed for fly breeding on August 19 and 20, 1947. There 
were in the entire village 53 pen-latrines and two public 
latrines. Half gallon samples were taken from each latrine 
and the numbers of larva and pupa were counted and identi¬ 
fied. The already difficult task of getting a representative 
sample from the pen-latrines was further increased because they 
were flooded from recent rains. The results of the examina¬ 
tion are shown in Table 5. Flies were found breeding in 63.9 
per cent of the latrines and 18.9 per cent of them were produc¬ 
ing flies of public health importance. Of the total number of 
flies found only 10 per cent belonged to species of public health 
importance. 

The extremely small numbers of flies found confirm the results 
obtained with soil compost in the mass cultures reported above 
and help to explain why the general fly density index as well 
as the density indices of Musca vicina, Chrysomyia mega¬ 
cephala, Muecina stabulans, and genus Sarcophaga for the rural 
area at Lungshan was much lower than that for the urban 
area at Tsinan (Meng and Winfield, 1942). This is to be ex¬ 
pected since in the urban area there were more opportunities 
for the flies to breed due to the comparatively larger amounts 
of feces in latrines and feces cake drying grounds, of pig 
manure in sties and abattoirs, of horse manure in piles and 
stables, and of garbage in dumps. That the density indices 
of LusciUa sericata in both areas were much alike (Meng and 
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Windfield) was not to be expected when breeding habits and 
opportunities are concerned since animal garbage, the most 
suitable medium for this species, should be more abundant 
in the urban than in the rural area. Here other factors, such 
as dispersion of the fly by flight, might be at work which help 
to keep its density at the same level in both areas. That the 
Miscellaneous Species was more abundant in the rural than in 
the urban area (Meng and Winfield) may possibly indicate 
that unmixed pig manure, solid feces, and cow manure might 
often present on the surface of the compost in the pen- 
latrines in such a proportion and amounts so that they produced 
less flies of the important species and more individuals of the 
miscellaneous flies in the rural than in the urban area. 

Sarcophaga was the only genus of public health importance 
which was found breeding in the two public latrines at the time 
of this examination. As these pit latrines were the only places 
in the village where liquid feces were present in large quanti¬ 
ties, it is likely that they were also important in producing 
Chrysomyia megacephaia which is common in the village. 

3. Laboratory experiments on the suitability of four types of 
media for breeding Musca vicina. —Ten experiments done be¬ 
tween August 27 and September 4, 1937 were designed to 
determine the relative suitability for breeding Musca vicina 
of four types of fecal material. The method used was to expose 
equal quantities of the four media at the same time to a number 
of adult Musca vicina in a large cage and then to determine 
the number of third larva and pup® produced per culture. 
The average number of flies produced per culture and its stand¬ 
ard error for the different media were as follows: pig manure 
(418.4q=90.2), solid feces (240.2q=69), horse manure ( 683 :1.3), 
and cow manure (l.lqpO.l). 

Since more than 6,000 third larv® and pup® were recovered 
from the 40 cultures it is evident that the conditions for 
opposition within the breeding cage were suitable for Musca vi~ 
cina. Almost two thirds of all the flies found were in the pig 
manure with the ten cultures averaging 418.4 per culture. How¬ 
ever, the standard errors in this series of experiments were 
quite large, because the number and age of the adult flies used 
varied from experiment to experiment with the result that while 
the mean number found per culture of solid feces was only 
240.2 still it was not significantly different from the number 
breeding in pig manure. The suitability of pig manure for 
breeding this species was significantly greater than either 
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horse manure or cow manure as was solid feces also. This 
experiment shows quite conclusively that both pig manure and 
solid feces are better breeding media for Musca vicina than 
is horse manure. There is also a strong presumption that pig 
manure is better than solid feces for a slightly longer series 
of experiments would almost certainly have shown a significant 
difference between these two media. In the light of the results 
shown by the mass cultures it is almost certain that pig manure 
is the material which is most attractive to the egg laying fe¬ 
males and is most suitable for producing this spicies of flies 
in the Tsinan Area. 


Table 5. —Showing the results of examinations of 68 pen-latrines in Hu 
Chung P’o from August 19 to 80, 1987 



Positive latrines 

Larvae and pupae 
recovered 



Number 

Per cent 

Average 

number 

P». 

sample 

Flies of health Importance— 

B 


mm 



Musca vicina _ —__ 


7,6 


0.9 

0.08 

Chrysomyia megacsphala 

l 

1.9 

1 

0.2 

0.02 

Sareophaga .. 

9 

17.0 

88 

8.9 

0.71 

Total. 

10 

18.9 

48 

10.0 

0.81 

» 


7.0 

9 

2.1 

oTl7 

EritlaUt $p . 

Jj»i 

20.8 

49 

11.6 

0.92 

Mu§m harvai ... 


1.9 

1 


0.02 

Fannia canicularis . 

S§Hj 

1.9 

4 

0.9 

0.08 

Unidentified apeciee.*. 

n 

45.1 

828 

75.8 

6.09 

All ffiee. 

34 

68.9 

429 

100.00 

8.09 


IV. SUMMARY 

The breeding habits of the West Shantung fly population were 
studied extensively during 1936 and 1937 by making, according 
to a definite time schedule, a large number of standard mass 
cultures of different media from 19 stations in and around 
Tsinan (Urban Area); by making examinations of 63 pen- 
latrines and 2 public latrines in a village in the Lungshan Rural 
Area; and by making a series of 10 laboratory breeding experi¬ 
ments on the suitability of four types of media for the breeding 
of Musca vicina. These data indicated the following results: 

1 . The important findings obtained with the mass cultures 
are: 

A. Musca vicina was found breeding in all types of media 
except decaying beef. Pig manure, the most suitable medium 
for this species, was more than 3 times as suitable as either 
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solid feces or garbage and approximately 6, 40, 100, and 220 
times as suitable as horse manure, liquid feces, cow manure, 
and soil compost respectively. This species was found breed¬ 
ing during June to October with a low peak in June separated 
by a decline in July from a higher one in August due to shift 
of breeding from solid feces to pig manure. 

B. Chrysomyia megacephala was found breeding in liquid 
and solid feces, garbage, and decaying beef. Cultures of beef 
were not standardized. Liquid feces, the most suitable medium, 
was more than 3 and 9 times as suitable as garbage and solid 
feces respectively. It bred in feces cultures during July to 
September with the peak of greatest intensity in the latter 
month. 

C. Genus Sacrophaga bred in all types of media cultured. 
Solid feces was found to be 1.2, 3.5, and 24.5 times as suit¬ 
able as pig manure, liquid feces, and city garbage respectively 
and approximately 270 times as suitable as horse or cow 
manure or soil compost in producing this genus. It was bred 
during April to October with' the highest point reached in 
June. 

D. Lucilia sericata bred in large numbers in decaying beef 
and to some extent in other materials except solid feces. It 
bred only during September in fecal cultures. 

E. Mu8cina stabtdans bred in solid feces, city garbage, cow 
manure, and soil compost. The former material was over 50 
times as suitable as each of the three latter media in breeding 
this species. It bred during April to June with the highest 
peak in May. 

P. There was found close correlation between the monthly 
variations in the number of flies bred per culture of different 
media and the density indices of these flies in different trapping 
stations of the same area. This fact shows that the mass cul¬ 
tures and fly trapping methods used in these studies are reliable 
means of investigating fly breeding and fly density respectively. 

2. Examination of pen-latrines showed that soil compost is 
relatively unsuitable for breeding all flies. This correlates with 
the fact that Musea vicina, Chrysomyia megacephala, Muscina 
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stabukms, and genus Swrcophaea were more dense in the urban 
than in the rural area in West Shangtung since in the rural 
area soil compost was the only abundant breeding material 
while in the urban area both human and animal fecal materials 
and city garbage were abundant. 

3. Laboratory breeding experiments with Musca vicim showed 
that pig manure was 1.7 times as suitable as solid feces and 
approximately 72 and 880 times as suitable as horse and cow 
manure respectively in breeding this species, although the 
difference between the first two was not statistically significant. 
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ILLUSTRATIONS 

Text Figures 

Fig. 1. Showing monthly variations in the average number of Musca vieina 
bred per culture of different types of media during 1936 
in Tsinan. Ordinate: number of flies; abscissa: months. 

2. Showing monthly variations in the average number of Other 

Species Group 1 bred per culture of different types of media 
during 1936 in Tsinan. Ordinate: number of flies; abscissa: 
months. 

3. Showing monthly variations in the average number of the Other 

Species Group 11 bred per culture of different types of media 
during 1936 in Tsinan. Ordinate: number of flies; abscissa: 
months. 



LONGICORN BEETLES FROM THE RYUKYU ISLANDS 
(COLEOPTERA: CERAMBYCIDjE) 

By J. Linsley Gressitt 

Of the Lingnan Natural History Survey and Museum 
Lingnan University, Canton, China 

FIVE TEXT FIGURES 

This paper is an attempt to bring together the available, 
information on the Cerambycidse from the Ryukyu Archipe¬ 
lago, at the same time adding a few new records and five new 
species. The material reported upon is largely in the Califor¬ 
nia Academy of Sciences (C. A. S.) in San Francisco, and was 
collected by the writer in 1932, 1934, and 1945, as well as by 
Mr. H. Yashiro from 1918 to 1934, by Dr. J. C. Thompson 
in 1911, and by Drs. R. M. and G. E. Bohart in 1945. Other 
material studied is in the Taiwan Agriculture Research Insti¬ 
tute (Tai. Agr. Res. I.) in Taipeh, Formosa and still further 
specimens were collected by Y. Maki^ J. E. A. Lewis, and others. 

I am indebted to Prof. T. C. Maa (Maa Tsing-chao), Mr. T. 
Mitono, Mr. H. Yashiro, Mr. Y. Maki, Dr. Y. Miwa, Dr. E. S. 
Ross and Mr. Hugh B. Leech for their cooperation. 

The Ryukyu (Loochoo, Riukiu, Liukiu, Luchu, or Nansei) 
Archipelago stretches from the southern limits of Japan, south¬ 
west to a point some distance off the east coast of north central 
Formosa (lat. 24° to 29°N.). It represents a considerably 
submerged portion of the largely volcanic chain of islands 
fringing the continental shelf of Asia. The fauna of the Ryu- 
kyus is considerably impoverished, compared with Japan and 
Formosa. It seems to represent the northernmost insular ex¬ 
tension of the Oriental region, though to some extent it dis¬ 
plays an intergradation of the Palsearctic and Oriental faunae, 
the latter also definitely asserting itself in Japan. Thus, a dis¬ 
tinct line of absolute demarkation separating the two zoogeo- 
graphical regions between the Ryukyu chain and Japan can 
not be made. If the mountains in the Ryukyus were higher 
(none are as high as one thousand meters), more Palsearctic 
species might be expected to exist there, as many Palsearctic 
genera are found in the high mountains of Formosa. 


19S 



194 


The Philippine Journal of Science 


1»M 

Species from Tanegashima and Yakushima, just south of 
Kyushu, are not included, since these islands are zodgeogra- 
phically more allied with Kyushu than with the Ryukyu Islands 
and are to the north of Watase’s Line, which is often considered 
the arbitrary boundary between the Palaeartic and Oriental 
Regions. Fifteen Palaeartic species not found in the rest of the 
archipelago occur on these two islands (see Appendix, II-III). 

The species listed herein number 89, of which 42 are krnnyn 
from Amami-Oshima, seven from Tokunoshima, 47 from Oki¬ 
nawa (besides four listed merely from Ryukyu), eight from 
Miyako, 29 from lshigaki (Yaeyama), and 33 from Iriomote. 
Amami-Oshima (“Harbour I.”) and Tokunoshima represent 
the Amami Group in the north, Okinawa (“Greater Loochoo”) 
and its islets (Kume, Ie, etc.) the Central Group, and Miyako 
(Typinsan), lshigaki (Patchusan) and Iriomote (“Racho o ko 
ko”) the Sakishima (“Madj icosemah”) Group in the south, with 
the last two, lshigaki and Iriomote, forming the Yaeyama sub¬ 
group. Four species are known from Yonakuni, between the 
latter and Formosa. Of the 47 genera represented herein, seven 
are considered to be Holarctic, 36 Oriental and four cosmopolitan 
or pan-Asian. Of the 26 endemic species, one is thought to 
be Palsearctic and 25 Oriental in their relationships and of 
the 63 non-endemic species, ten Palsearctic, 52 Oriental and 
one American (questionable record) in their relationships. 
Of these 63 non-endemic species, 81 are found also in Japan, 
and of these 14 in Japan and Korea, eight in Japan and N. 
China (seven of them in Korea), and one extends as far as 
Siberia and Europe. On the other hand, 43 occur in Formosa, 
and of these 12 in Formosa and South China, three in Formosa 
and Botel-Tobago (two of which are included among three in 
Formosa and the Philippines), and four are widely distributed 
in southern Asia and the East Indies. One species is found in 
Hainan but not in Formosa. Sixteen of the species occur both 
in Japan and Formosa; a total of 19 is found in China. 

There is no such conspicuous example of the Philippine 
element in the Ryukyu fauna of this family as there is among 
the weevils with Pachyrrhynchue inf emails Fairmaire of the 
southern Ryukyus. That species represents the predominantly 
Philippine tribe Pachyrrhynchini which has several represen¬ 
tatives on Botel-Tobago Island (Kotosho) east of southern 
Formosa. The genus Abryna, however, is largely composed of 
Philippine species, though also occuring on Formosa and the 
mainland of southern Asia, as is not the case with Pachyrrhyn- 
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ohm. The genus Ceresium, bo widely distributed among the 
Pacific islands, is also well represented in the Ryukyus. It, 
also, is found on the mainland of southern Asia. 

The references and synonymy are not complete for the non¬ 
endemic species. In most cases only the references to the 
original description and the more important Ryukyu records 
are included, sometimes with the addition of a reference to 
an illustration. As a rule, synonyms applied in other geogra¬ 
phical areas and citations to the various generic combinations 
are not included. Most of the host plants listed are not origi¬ 
nal in the present paper and have not been verified for the Ryu¬ 
kyu Islands, but have been associated with the same species 
in Japan, Formosa or China. 

Unfortunately some of the past records for the archipelago 
are confusing, principally because of the general unfamiliarity 
of some workers with the geography of the islands. Sometimes 
in a single work, or under the same species, an author has 
referred to Okinawa and Ryukyu as separate individual islands 
or groups. Also, since specimen-labels for the chain of islands 
often also bear Japan, some records have been misinterpreted 
or names have been applied as referring to Japan itself. Four 
valid species have been recorded from the archipelago with¬ 
out any particular island being specified. 

Synopsis of the Ryukyu Cerambycidm 


1. Antennae inserted fairly close to bases of mandibles. 2 

Antennae not inserted fairly close to bases of mandibles. 5 

2. (X)* Prothorax margined laterally, often with teeth along margin; an¬ 

terior coxae strongly transverse (subfamily Prionime) . 3 


Prothorax not margined laterally; anterior and middle tibiae not 
grooved preapically; antennae short and stout (subfamily 
Aseminae; black; rather stout, with short stout legs . * . 
. Spondylia buprestoidea 

3 (2). Body not very flat, not parallel-sided; antennae rough, tapering 

(i)f egop%a 1 4 

Body rather flat and smoothish above; antennae not very rough 
and not strongly tapering; prothorax squarish (Eurypodini); 
dark reddish brown-- Eurypoda (Neoprion) batesi 

4 (3). Prothorax not very strongly convex, trapesiform; antennae mode¬ 

rately tuberculate; length rarely over 50 mm. 

__............ Megopia (Aegosma) sinica 

Prothorax strongly convex, rounded at sides; antennae very strong¬ 
ly tuberculate; length 65 mm* Megopia (Aegosma) validicomis 

5 (X). Head generally elongate and strongly constricted behind eyes; 

anterior coxas conical and prominent; mandibles often with a 

ligamentous fringe (subfamily Lepturin*) ——---6 

Head generally not elongate and not strongly constricted behind 
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eyes; anterior cox» not conical and prominent; mandibles not 
fringed..............._........ 9 

6 (5). Abdomen not conspicuously narrower than metathorax in male; 

prothorax broad basally and somewhat produced over humeri 

( Leptura ) ...„... 7 

Abdomen conspicuously narrower than metathorax in male, cylin¬ 
drical; prothorax not very broad or produced basally (Stron- 

..............................••••**•»..»•••••••••••».*.«*.»«...*.............................m. 8 

7 (6). Undersides of first two hind tarsal segments without a smooth 

median groove; dorsal surfaces transversely banded with black 
and yellow; body fairly broad Leptura (s. str.) auratopilosa 
Undersides of first two hind tarsal segments with a smooth me¬ 
dian groove; dorsal surfaces bright red; body rather narrow 
.. Leptura ( Pedostrangalia) cocaine a 

8 (6). Pronotum ochraceous with two free black lines on disc; elytra 

banded with black and ochraceous; antenn* yellow with apices 

black . Strangalia (s. str.) gracilis 

Pronotum black; elytra brownish with a black spot on side of 
each near middle; antennae black with eighth to tenth segments 
pale . Strangalia (s. str.) longicome 

9 (5). Anterior and middle tibiae not obliquely grooved preapically; 

head more or less obliquely inclined anteriorly; apical palpal 

segments blunt (subfamily Cerambycinae) . 10 

Anterior tibiae obliquely grooved internally and middle tibiae 
obliquely grooved externally; head more or less vertical in 
front with mouth directed somewhat backward beneath; apical 
palpal segments acute (subfamily Lamiina) .41 

10 (9). Eyes coarsely facetted, except in certain Obriini (small slender 

species) . 11 

Eyes finely facetted . 26 

11 (10). Middle coxal cavities open externally to epimera . 12 

Middle coxal cavities closed externally, not open to epimera.... 14 

12 (ll).Intercoxal process of prostemum very narrow, not broadened 

distally . 18 

! Intercoxal process of prostemum wide, broadened distally (Cer- 
rambycini); fairly slender, parallel-sided; prothorax as broad 
as long, its disc with very fine irregularities; pale buff; length 
20 mm. Margites fulvidus 

13 (12). Maxiliary palpi distinctly longer than labial palpi; ligula cor¬ 

neous; prothorax not tuberculate laterally (Achrysonini); pro¬ 
notum with three longitudinal raised lines, median one com¬ 
plete, lateral ones incomplete, broad and curved; reddish brown; 

length 14 to 25 mm. Nortia carinicoUis 

Maxillary palpi hardly longer than labial palpi; ligula mem¬ 
branous; prothorax sometimes tuberculate laterally (Hesper- 
ophanini); prothorax somewhat rounded laterally, hairy; elytra 
roughened by granules and punctures; dark brown; length 
18 to 28 mm-- Stromatium longicome 

14 (11). Some of basal antennal segments spined distally (Phoracanthini) 

Antennal segments not spined_...._........................___ 16 
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15 (14). Antennas of male twice as long as body; antennal insertions 

strongly swollen; hind femora slightly exceeding elytral apices 

........—__ AlloVrmus (Nysina) asiatieus 

Antenna of male one one-half times as long as body; antennal 
insertions feebly swollen; hind femora not quite reaching 
elytral apices __ AUotrmus ( Nysina ) inmlaris 

16 (14). First abdominal segment, normal, not greatly enlarged; eyes 

large and very coarsely facetted (Callidiopini) -17 

First abdominal segment nearly, or fully, as long as remaining 
segments combined; second and following segments greatly 
reduced in female; eyes sometimes large, but sometimes finely 
facetted (Obriini) ...24 

17 (16). Tibiie not curved, not carinate on outer margins. 18 

Tibia curved, carinate on outer margins; body smootih and shiny; 
chestnut brown, darker, but with four pale spots, on anterior 

three-fifths of elytra; length 7 to 13 mm. 

. Stenygrinum quadrinotatum 

18 (17). Prothorax cylindrical or rounded at sides; femora clavate (Ce- 

resium) ................... 19 

Prothorax trapeziform, strongly narrowed anteriorly; femora slen¬ 
der; dark brown, rather densely pubescent .... 

..... Neosalpinia lepturoides 

19 (18). Third antennal segment longer than fourth...20 

Third antennal segment as long as fourth; elytra evenly punc¬ 
tured throughout reddish testaceous; length 9 mm. 

.. Ceresium holophmum 

20 (19). Scape longer than third antennal segment... 21 

Scape no longer than third antennal segment ...22 

21 (20). Sides of prothorax not densely clothed with pubescence; pitchy 

to dark reddish brown; scutellum densely pubsecent; length 

9 to 14 mm... Ceresium f us cum 

Sides of pronotum densely clothed with pale pubescence; reddish 
brown; length 11 to 15 mm. Ceresium sinioum 

22 (20). Scape shorter than third antennal segment . 23 

Scape as long as third antennal segment; sides of pronotal disc 
with spots of dense pale tawny pubescence; prothorax broad; 

reddish brown, femora paler; length 12 to 15 mm. 

.... Ceresium fluvipes 

23 (22).Prothorax slightly longer than broad; antennas of male one-half 

again as long as body; length 8 to 10 mm. Ceresium longicome 
Prothorax nearly twice as long as breadth at base; antennas of 
male less than one-fourth again as long as body; length 11 
mm. ... Ceresium elongatum 

24 (16). Prothorax not bluntly tuberculate at sides, more or less rounded, 

or narrowed basally; antennae without very conspicuous hairs 

at ends of basal segments --25 

Prothorax bluntly tuberculate at sides; basal antennal segments 
with conspicuous long hairs particularly at apices, prothorax 
broader at apex than at base, with lateral tubercles at middle; 
pale castaneous with oblique testaceous marks on elytra; length 
7 mm. .............-..................-.........—« Stenhomabts eleroides 
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25 (24).Eyes large, coarsely facetted; elytra broadened behind middle; 

pale castaneous; elytra with incomplete bands composed mostly 

of spots; length 4 to 5 mm... Iphrobrium dilatipenne 

Eyes not very large, finely facetted; elytra nearly parallel-sided; 
reddish brown, dusky on posterior portions of elytra; length 
4.7 mm. Pteudiphra obseura 

26 (10). Anterior coxal cavities open behind, or if closed, then scent- 

pores present at behind angles of metastemum; elytra not 

abbreviated .27 

Anterior coxal cavities closed behind; scent-pores absent; elytra 
short (Molorchini); prothorax densely punctate, feebly tuber- 

culate laterally; length 8 to 9 mm. 

...... MolorckuR ( Linomius ) takeuehii 

27 (10). Scutellum not both large and acute posteriorly, metastemum 

without scent-pores at posterior angles; anterior coxal cavities 

open posteriorly . 28 

Scutellum large and acute posteriorly; metastemum with scent- 
pores at posterior angles; anterior coxal cavities rounded 
externally, closed or nearly closed behind (Callichromini); 
antennae longer than body in both sexes; prothorax acutely tuber- 
culate laterally; frosted metallic greenish blue with golden tints; 
length 17 to 23 mm. . Chloridolum (s. str.) loochooanum 


28 (27). Anterior coxal cavities angulate externally (Compsocerini) .... 29 
Anterior coxal cavities rounded, without exterior angles.30 


29 (28). Third to fifth antennal segments densely tufted with black hairs 

apically; body narrow; elytra each with four smallish black 
spots; first near scutellum, the rest along middle of disc and 

equally spaced . Rosalia (Eurybatus) lesnei 

Third to fifth antennal segments not tufted with black hairs; body 

not very narrow, elytral spots not as above . 

. Rosalia ( Eurybatus ) ferrici 

30 (28).Body strongly compressed dorso-ventrally; head oblique; frons 

very short (Callidini) . 31 

Body not strongly compressed, subcylindrical; head vertical in 
front; frons not very short (Clytini) . 83 

31 (30). Intercoxal process of prostemum only reaching part way between 

fore cox® . 32 

Intercoxal process of prostemum reaching most of way between 
fore cox®; elytra dark pitchy brown with two broad interrupted 
bands of ochraceous; pronotum pitchy, not metallic; length 
of body about 20 mm... Semanotua japonicus 

32 (81). Pronotum flattened; mesonotum with stridulatory area not finely 

striolate; elytra red, or sometimes largely bluish with humeri 

red; pronotum bluish; length 7 to 12 mm. 

. CaUidium Palmooallidium rufipenne 

Pronotum convex; mesonotum with stridulatory area finely strio¬ 
late; black with a nearly straight, narrow white band across 

elytra at middle; length 7 mm. 

. Phymatodss ( Paraphymatodes ) aIbicinctus 

33 (30). Antennal insertions widely separated; frons, or frons and vertex, 

with some carin® ( Xylotrechus) ___34 
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Antennal insertions not widely separated; frons and vertex with¬ 
out carina ...... 36 

34 (33). Dorsum dark with pale grayish or yellowish bands or stripes, 

those on anterior half of elytra largely longitudinal or trans¬ 
verse; pronotum dull .... 35 

Dorsum largely orange with anterior portion of elytra black 
with oblique orange bands; pronotum crossed by orange, red, and 
black bands . Xylotrechus (Xyloclytus) chinensis 

35 (34). Prothorax distinctly angulate at each side behind middle; pronotal 

disc minutely rugulose; two median frontal carin® fused above 
and below, forming a narrow ellipse; dorsal markings yellow¬ 
ish; pronotum with a small triangular yellow spot on each 

side of base. Xylotrechus (a. str.) atronotatus angulithorax 

Prothorax rounded at each side behind middle; pronotal disc 
densely granulose-punctate, two median frontal carin® fused 
below only, separate from forked carina of occiput; dorsal 

markings gray; pronutum lacking two basal yellow spots . 

. Xylotrechue (s. str.) atronotatus generosus 

36 (33). Antenn® not extremely slender, their insertions very close; third 

antennal segment not longer than scape ( Chlorophorus ) .37 

Antenn® very slender, their insertions not extremely close; third 
segment longer than scape; pubescence greenish; elytra with 
three sometimes faint blackish bands; first sinuous, second 
and third incomplete, broader . Rhaphuma virens 

37 (36). Base of each elytron with a complete, closed lunule, or without 

any lunule . 38 

Base of each elytron with a lunule which is partly, or widely, 
open externally, and sometimes nearly open anteriorly as well. 
. 89 

38 (37). Base of each elytron with a complete, closed lunule which is 

quite long and connects with median band; apical portion with 
a large spot; pronotum with an inverted Y-shaped black mark, 
and an anterior black spot on each side as well; pubescence 

yellow . Chlorophoni8 annularis 

Base of each elytron with a narrow band instead of a lunule; a 
black transverse band at middle and another between it and 
apex; pubescence greenish . Chlorophorus mnscosus 

39 (37). Base of each elytron with a lunule which is broadly open exter¬ 

nally and connects behind with median band.40 

Base of each elytron with a lunule which is partly closed antero- 
laterally, nearly open anteriorly, and incomplete posterolaterally, 
not connecting with median band; latter produced only a 

short distance anteriorly along suture; pubescence gray. 

. Chlorophorus yayeyamensis 

40 (39). Basal lunule somewhat irregular, that of each side connected 

just behind scutellum; body orange; pubescence yellowish; pro¬ 
notum with a complete, subtransverse black band; elytra with 

two complete black bands behind lunules. 

. Chlorophorus quinguefasciatus 

Basal lunule C-shaped (on right elytron), not connected with its 
fellow; body dark, sometimes pitchy reddish on legs; pubescence 
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41 (39) 


42 (41) 


43 (42). 


44 (43). 


45 (44), 

46 (45) 


47 (46) 


48 (47), 


49 (48), 


50 (45), 


61 (50), 


gray to greenish gray; pronotum with two anteriorly fused 
oblique black spots on center and another anteriorly on each 

side. ...—-. Chlorophorus signaticollie 

Tarsal claws simple, lacking teeth __42 

Tarsal claws toothed or appendiculate basally; prothorax not 

tuberculate laterally... 85 

Antennal scape with a cicatrix at apex; prothorax tuberculate 

laterally .—.—--.-..-43 

Antennal scape without a cicatrix at apex; prothorax generally 

not tuberculate. 67 

Cicatrix of antennal scape generally completely closed or margined 

Lamiini---------......____.... 44 

Cicatrix of antennal scape not complete (open) _ 54 

Middle tibia with an external oblique groove before apex ...__ 45 

Middle tibia without an external oblique groove before apex; 
mesostemal intercoxal process carinate; entirely grayish brown, 
rather narrow; length 21 to 25 mm. Blepephmus decoloratus 
Mesostemal intercoxal process neither tuberculate nor carinate 46 

Mesostemal intercoxal process tuberculate or carinate _ 50 

Cicatrix of antennal scape open internally (Dihammus) ..47 

Cicatrix of antennal scape closed internally; body rusty to dark 
grayish with many small squarish spots of pale whitish gray, 

mostly in longitude stripes length 20 to 80 mm. 

-—- Monochamus altemaiua 

Dorsum with more or less golden or silvery buff pubescence, 
often lying in different directions on dark ground color, giving 

varying patterns-..---48 

Dorsum evenly clothed with dense pale buff pubescence with a 
large dark brown spot at base of each elytron next to humerus; 

length 24 to 26 mm. - Dihammus subluscus mcumlthumerus 

Elytra without any regular pattern, the pubescence lying in 

different directions —... 49 

Elytra with a partial banding of darker and paler pubescence; 

antennae reddish; length 25 to 85 mm. Dihammus luxurious 

Pubescence silvery buff, silky, fairly uniform; pronotum with 
numerous punctures; antenna with whitish pubescence; length 

27 mm. Dihammus permutans okinawanus 

Pubescence dark greenish golden, lying in many different direc¬ 
tions, given a broken and changeable pattern according to angle 
of light reflected; pronotum with rather few punctures; an- 
tenniB with gray to buff pubescence; length 22 to 80 mm. ...— 

. Dihammus permutans paucipunctatus 

Prothorax not very strongly tuberculate laterally; antenna more 
than twice as long as body in male; inferior eye-lobe not deeper 

than wide ( Psaeothea) .... 51 

Prothorax very strongly tuberculate laterally; antenna not more 
than twice as long as body in male; inferior eye-lobe deeper 

than wide ( Anoplophora )_..___ 52 

Elytra gray or nearly black, marked with conspicuous yellow 
or whitish spots of dense pubescence; prothoracic tubercles very 
small; pronotum without a transverse raised line across middle; 
length 15 to 25 mm. Psacothea hilaris 
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Elytra vaguely marked with large areas of dull gray pubescence; 
prothoracic tubercles of moderate else; pronotu m with a trans¬ 
verse raised line across middle; length 22 to 26 mm . 

-,---.- Psasothoa Uneburoso 

52 (50). Elytra bases with a number of rounded tubercles; body stout 58 

Elytral bases without tubercles, smooth; elytra black marked 
with varying spots of white pubescence; body relatively narrow; 
length 24 to 32 mm. ._ Anoplophora (s. str.) ylabripennis 

53 (52) Pronotal and elytral spots white or bluish white; often numerous 

and small; elytra black; length 25 to 85 mm. 

. Anoplophora (s. str.) macularia 

Pronotal and elytral spots yellow, mostly large and distinctly 

defined; length 28 to 35 mm. 

. Anoplophora (s. str.) mactdaria oBhimana 

54 (43). Head touching cox® in repose .—...... 55 

Head not touching cox® in repose (Batocerini); elytra with 
rounded tubercles basally; olive green, tubercles black; antenn® 

simulated, black and gray; length 30 to 45 mm. 

.«...---...-- Apriona germari 

55 (54,62). Middle tibia lacking an external preapical groove; antennal 

scape generally conical, gradually enlarging to apex; cicat¬ 
rix often narrow (Mesosini) ... 56 

Middle tibia with an external preapical groove; antennal 
scape swollen, subpyriform, with a large granulose area at 
apex forming a false cicatrix (Xenoleini); cylindrical; gray 
with irregular mottled pale pubescence; length 6 to 8.5 mm. 


. Xenolea tomentooa aoiatica 

56 (55). Elytra black with three distinct sinuous ochereous bands; antenn® 

black and white; tibi® annulated with black and tan; length 

15 to 18 mm. Meoosa ( Saimia) cervinopieta 

Elytra brown of varying shades with a subbasal irregular 
band and a broad, zigzag central band, both of whitish; 
antenn® ringed with whitish tan and dark brown; tib® 

ringed with whitish and dark brown; length 18.3 mm... 

. Meooaa ( Saimia ) pictipeo 

57 (42). Tarsal claws divaricate, forming an angle of about 180 degrees. 58 

Tarsal claws divergent, forming an angle of less than 90 


degrees ... 64 

58 (57). Elytra not carinate laterally . 59 

Elytra carinate laterally (Gleneini) . 86 

59 (58). Middle tibia with an external preapical groove.60 


Middle tibia lacking an external preapical groove; head not 
retractile; antenn® much longer than body in male, with 
third segment swollen distally; frons trapeziform (Bhodopi- 
ni); elytra with grayish yellow pubescence and with a 
number of glabrous spots, in part forming a vague post¬ 
median band; length 12 mm. . Rhodopia okiwwensi* 

60 (59). Middle coxal cavities open externally to epimera; antenn® very 
long, closely inserted; antennal scape davate, somewhat 

granulosa (Dorcaschematini) . 61 

Middle coxal cavities closed to epimera externally, or only 
narrowly open .. 62 

11208—5 
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61 (60)* Pale ochraceous, marked with a pair of large and two pairs of 

smaller chalky white spots on basal two-thirds of elytra, 
the large ones close to scutellum; prothorax as broad as 

long, transversely wrinkled; length 12 to 16 xnm. 

. Olenecamptu8 bilobus nipponensis 

Reddish ochraceous, marked with two pairs of large white 
spots on pronotum and four pairs on elytra, the latter cover¬ 
ing most of discal surfaces; prothorax longer than broad, not 

conspicuously wrinkled; length 10 to 12 mm.. 

. Oleneeamptus octopustulatus formomnua 

62 (60). Antennal scape lacking a granular area or cicatrix-like depres¬ 

sion apically..63 

Antennal scape swollen distally, with a granular cicatrix-like 
area at end of upper surface; antennae longer than body (Xe~ 

noleini) .... See bract 65 

68 (62). Anterior coxal cavities angulate externally (Estolini) .. 79 

Anterior coxal cavities rounded externally (Acanthocinini) .... 83 

64 (67). Middle coxal cavities distinctly open externally to epimera.65 

Middle coxal cavities not distinctly open externally to epimera; 
antenal insertions widely separated; antenna slender, slightly 
longer than body (Ptericoptini); length 7 to 10 mm. 76 

65 (64). Middle tibia with a distinct preapical oblique groove . 66 

Middle tibia without a distinct preapical oblique groove (Ni- 
phonini) ... 69 

66 (65). Frons squarish or much broader than long, and oblong_67 

Frons trapeziform, narrower above; antennal supports prom¬ 
inent; somewhat opisthognathous; antenna much longer than 
body (Hippopsini) ----.-80 

67 (66). Frons broadly oblong; head and prothorax as broad as elytra; 

antenna about as long as body (Bumetopin); length 10 to 

Frons squarish or slightly wider above than below; head and 
prothorax narrower than elytra; antenna generally shorter 
than body (Apomecynini); pronotum with a cross formed 
of small white spots and elytra with oblique rows of white 
spots. Apomeoyna maeulatieoUia 

68 (67). Third antennal segment about one and one-half times as long as 

scape; inferior eye-lobe shallower than gena . 

-„- Bumetopia oscitans plagiata 

Third antennal segment twice as long as scape; inferior eye- 
lobe deeper than gena .. Bumetopia oehinuma 

69 (65). Prothorax not tuberculate anteriorly at sides; not very broad .... 70 

Prothorax tuberculate anteriorly at sides; head and prothorax 
broad, nearly as broad as elytra; dark pitchy brown with 
tawny pubeseence, denser on two broad vague transverse 
bands across elytra; length 17 to 22 mm. Abryna coenosa 

70 (69). Mesosternal intercoxal process vertical anteriorly; elytra not 

steeply declivitous posteriorly; antenna about as long as body; 
pronotum longitudinally corrugate ( Niphona) ____71 
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Mesosternal intercoxal process oblique anteriorly; elytra ra¬ 
ther steeply declivitous posteriorly; antenna shorter than 
body ( Pterolophia) . 72 

71 (70). Elytra smooth with a subbaaal crest on each, separately subacute 

apical! y, reddish brown with even pale tawny pubescence 

with some vague paler areas; length 13 to 21 mm. 

.... Niphona fureata 

Elytra rugose bassally, emarginate-truncate apically; blackish 
brown with irregular reddish brown pubescence; length 16 
to 19 mm... Niphona yanoi 

72 (70) . Each elytron with a distinct swelling behind base. 78 

Each elytron with a very feeble or indistinct swelling behind 
base. 74 

73 (72). Elytra separately somewhat rounded at apices; body clothed with 

reddish pubescence with a broad pale gray area across mid¬ 
dle of elytra narrowing toward suture; length 11 to 13 

mm. -*—.—. Pterolophia annulata 

Elytra obliquely truncate internally at apices; body clothed 
with grayish white pubescence irregularly spotted with brown, 
with a transverse black band across elytra above posterior 
declivity; length 10 mm. .. Pterolophia late fascia 

74 (72). Elytra largely clothed with fairly even brown pubescence. 76 

Elytra clothed with spots of yellowish pubescene with a gray 

oblique band behind middle; length 6 mm. 

. Pterolophia loochooana 

75 (74). Prothorax about as long as broad; elytra brown with apical 

declivity paler; length 11 to 14 mm._ Pterolophia obscura 

Prothorax shorter than broad; elytra with a narrow sinuous 

band just behind middle of each; length 8 to 10 mm. 

... Pterolophia cmnosa 

76 (64) Elytra with apex of each obtuse or approximately forming a 

right angle, not acuminately produced . 77 

Elytra with apex of each acuminately produced; pubescence 
pale to dark brown with partial paler stripes on some of 
interstices . Sybra ordinata 

77 (76). Body rather flattened, not very convex; apical declivity of elytra 

not largely pale in contrast to dark area preceding . 78 

Body shorter, more convex; apical declivity of elytra pale in 
contract to nearly blac karea preceding it. Sybra baeulina 

78 (77). Elytra each with a round dark spot near base, a longitudinal 

one in center and an oblique one before apex. 

.. Sybra loochooana 

Elytra grayish brown with incomplete pale longitudinal stripes 
on some of interstices; sutural puncture-row distinctly 
impressed . Sybra punotatostriata 

79 (68). Scape swollen, hardly one-half as long as third antennal segment; 

vertex rounded-concave; pronotum wih five srong ridges; 
elytra largely pale buff except for a basal triangle and a 
broad triangle at each side of middle, with a small tubercule 

at apex of latter, near suture; length 10 to 11 mm.. 

.... Diboma coatata 
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Scape fusiform-cylindrical, not much ahorter than third seg- 
ment; vertex feebly concave; pronotum without strong rid¬ 
ges; elytra largely fawn brown with some paler markings 
postbasally and preapically, not tuberculate near middle; 
length 10 to 14 nun. .....— . Doiu* meridianm 

80 (66). Hind femora reaching only to posterior margin of first abdomi¬ 

nal segment or very slightly beyond. 81 

Hind femora reaching at least to middle of second abdominal 
segment; body almost entirely clothed with pale pubescence, 
thicker on five stripes on prothorax and three or four on each 
elytron, the stripes buffy and not well defined; hairs on 
underside of scape nearly as long as those of third segment; 
length 12 to 14 mm. Pothyne albolineata 

81 (80). Antenna about twice as long as body; elytra striped with pale; 

length under 16 mm. 82 

Antenna much less than twice as long as body, stouter basally, 
of 12 distinct segments; elytra with many small ochreous 

spots partly formed in rows; length over 19 mm.. 

. Pothyne variegata 

82 (81). Elytral apices obliquely truncate; punctures of sides of prono- 

tal disc separated by spaces several times as large as their 
diameters, punctures of elytral bases somewhat smaller than 

interspaces .... Pothyne formoeana 

Elytral apices subtransversely truncate; punctures of sides 
of pronotal disc separated by spaces in part smaller than 
their diameters, punctures of elytral bases about as large 

as interspaces . Pothyne liturata 

88 (68). Scape shorter than third antennal segment; body rather dorso- 

ventrally compressed; length less than 7 mm. ( Mimnia .84 

Scape as long as third antennal segment; body not strongly 
compressed; mottled gray with two short dark lines on 
base of pronotum and a brown spot on side of each elytron; 
length 14 mm. Lagoeheirus obsoletus 

84 (88). Elytra without a distinct band; length 2.9 mm. 

. Mimnia brevicollis 

Elytra with a more or less distinct band; length 4.8 to 6 mm. 
. Mimnia eakishimana 

85 (41). Elytra carinate laterally; first three or four abdominal segments 

decreasing in length posteriorly (Gleneini) . 86 

Elytra not carinate laterally; first four abdominal segments 
subequal in length (Phytoeciini) . 89 

86 (58, 85). Elytra obliquely truncate and often emarginate apically, with 

ectoapical angles acuminately produced. 87 

Elytra transversally truncate apically with ectoapical angles 
briefly angulate; each elytron with seven metallic silver- 

green spots; legs black; length 9 to 11 mm. . 

. GUnea (s. str.) ehloroepila 

8? (86).Each elytron with three or four longitudinal yellow or whitish 

stripes.88 

Each elytron with two narrow silver-green stripes. One sutural 
and one humeral, both meeting narrow apical band; pro- 
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thorax with three broad stripes and irons entirely covered 

with silver-green; length 11 to 12 mm. ..... 

. Glenea (a. str.) iwaeakii 

88 (87). Each elytron with one sutural, one diacal, one humeral and one 

lateral stripe of yellowish; length 10 to 18 mm, . 

... GUnea (s. str.) lineoea lineoea 

Each elytron with discal stripe incomplete, consisting of a 
slightly oblique stripe ending anterior to middle, followed 
by a short longitudinal spot just behind middle, besides 

apical spot; length 9 to 18 mm....., 

. Glenea (s. str.) lineoaa so uteri 

89 (85). Elytra largely black or grayish black; length generally more than 

12 mm ... 90 

Elytra entirely testaceous brown; length 11 mm. . 

. Oberea bicoloripea insigakiana 

90 (89). Elytra pale yellowish testaceous on basal sixth, black on remain¬ 

der; legs entirely pale yellow; length over 16 mm. 

. Oberea japomca 

Elytra pale only adjacent to scutellum, remainder slaty black 
with pale pubescence; legs black on distal halves; length 
under 14 mm . Oberea griaeopennis 

Subfamily PRIONINiE 
Tribe EURYPODIN1 

1. EURYPODA (NEOPRION) BATESI Gahan 

Eurypoda bateei Gahan, Ann. Mag. Nat. Hist. (6) 14 (1894), 225 
(Japan); Mitono, Cat. Col. Jap. 8 (1940) 3 (Amami-Oshima, 
Okinawa). 

Amami-Oshima and Okinawa (Nago). Also Japan. 

Tribe MEGOPIDINI 

2. MEGOPIS (AEGOSOMA) SINICA 8INICA (White) 

Aegosoma sinicum White, Cat. Col British Mus. 7 (1853) 30 
(Shanghai). 

Meg opts itinica Kato, Three Colour Ill. Ins. Japan 9 (1983) pi. 10, 
fig, IS; Mitono, Cat Col. Jap. 8 (1940) 6 (Amami-Oshima, Oki¬ 
nawa). 

Hosts. — Popvlus, Fraxinus, Mallotns, Salix and, Pinus. 
Amami-Oshima and Okinawa. Also Japan, Formosa, Korea 
and China. 

2. MEGOPIS (AEGOSOMA) VAUDICOBNJS *9- nov. 

Male. —Body reddish brown, paler or pitchy in part, clothed 
with oblique, golden hairs above and with more erect, longer, 
pale golden hairs beneath; hairs shorter and closer on elytra, 
giving a tawny appearance. Antenna more glabrous and shiny; 
head and prothorax slightly shiny. 

Head large, nearly twice as long as prothorax, as broad at 
genal angles as at swollen part of neck behind eyes; gene 
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large, expanded at angles; mandibles more than one-half as 
long as remainder of head, irrigular externally but untoothed 
internally; surface of head irrigularly granulose, finely and 
shallowly grooved along median line; inferior eye-lobe se¬ 
parated from genal angle by a space greater than its longti- 
tudinal diameter; underside of head flat and strongly tuber- 
culate. Antennae about as long as body, very stout; first five 
segments strongly spined, particularly on third segment, the 
spines stronger on inner sides; third longer than fourth and 
fifth combined, reaching well behind humeri; fourth two-thirds 
again as long as fifth; fifth nearly as long as sixth to eighth com¬ 
bined. Prothorax three-fourths again as broad as long, one-half 
again as broad at base as at apex, rounded at sides, with hard¬ 
ly a suggestion of an angle at middle; disc strongly convex, 
particularly on middle of each side, and closely and strongly 
granulate, feebly depressed along median line. Scutellum broad¬ 
ly triangular and emarginate apically, asperate-punctate. Ely¬ 
tra gradually narrowed posteriorly from a short distance be¬ 
hind humeri, rounded apically; disc of each with two prominent 
raised lines, meeting at beginning of apical fifth, and two 
less distinct costae externally, meeting fusion of first two, with 
several branches near apex; surface irregularly subasperate- 
punctate, stongly granulose on two major costse and near 
suture, with a few scattered granules on humeri. Ventral sur¬ 
faces minutely punctured; last abdominal sternite with a round 
emargination apically. Legs punctured or granulose; last hind 
tarsal segment about as long as first three combined. Length 
64.5 millimeters; breadth 18. 

Holotype .—Male (Taiwan Agric. Res. Inst.), Ishigaki (Yae- 
yama), Yaeyama Subgroup, Sakishima Group, Southern Ryu¬ 
kyu Islands, June 19, 1937, K. Seki. 

Differs from M. ( Aegosoma ) sinica sinica (White) as follows: 
larger, prothorax more convex and more rounded at sides, ely¬ 
tra paler, antennse stouter and more tuberculate, and scape 
more cylindrical. 

Subfamily ASEMINjE 

Tribe SPONDYLINI 

4. SPONDYUS BUFRESTOIDES (Unnaeni) 

Attelabus buprestoidea Litimaers, Syst, Nat. ed. 19 (1768) 888 
(Europe). 

Spondylis buprettoidea Kato, Three Colour 111. Ina. Japan • (1988) 
pi. 16, fig. 16; Mitono, Cat. Col. Jap. 8 (1940) 1 (Okinawa). 

Hosts. — Pinus. 

Okinawa, also Japan, Korea, China, Siberia and Europe. 
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Tribe LEPTURINI 

5. LETTURA C*. ate.) AURATOPILOSA (Matsushita) 

Strang alia aarotopiloaa Matsushita, Trans. Capporo Nat. Hist Soc. 
12 (1931) 42 (Formosa); Ins. Matsumurana 15 (1941) 168 
(Amami-Oshima). * 

Amami-Oshima; Also Formosa. 

«. LEFTUKA (PEDOSTRANGAUA) COCCINEA (Itltono) 

Strangalia (s. str.) coccinea Mitono, Trans. Nat. Hist Soc. Formosa 
26 (1986) 428 (N. Formosa); type in Taiwan Agric. Res. Inst). 
Strangalia (Paranaspia) coccinea Taman uki. Fauna Nipponica 19 
(1942) 8, 16, 166, fig. SOS (Ryukyu). 

Ryukyu; also N. Formosa. 

I . STRANGALIA (s. str.) GRACILIS Gressitt 

Strangalia ( Strangalina ) gracilis Gressitt, Philip. Jour. Sci. 55 (1934) 
381 (Amami-Oshima); (type in C. A. S.). 

Strangalia ( Strangalina ) taksuchii Matsushita et Tamanuki, Ins. 
Matsumurana 19 (1986) 2, fig. S (Honshu). 

Amami-Oshima; also Japan. 

S. STRANGALIA (s. sir.) LONGICORN1S Gressitt 

Strangalia ( Strangalina ) longieome Gressitt, Philip. Jour. Sci. 55 
(1934) 382 (Amani-Oshima); (type in U. S. N. M.). 
Amami-Oshima. Endemic. 

Subfamily CERAMBYCINA3 

Tribe ACHRYSUNINI 

S. NORTIA CAKINICOLLIS Schwarzer 

Nortia carinieollis Schwarzer, Ent. Blatt. 21 (1925) 20 (Formosa); 
Matsushita, Kontyu 12 (1988) 94 (Okinawa). 

Okinawa; also Formosa. 

Tribe CERAMBYCINI 

10. MARGITES FULVIDUS (Paicoe) 

Cerambyx fulvidus Pascoe, Trans. Ent. Soc. London (2) 4 (1868) 236 
(N. China); (type in Brit Mus.). 

Several were taken on Okinawa in 1914 by J. E. A. Lewis. 
Previously unrecorded. 

Okinawa. Also Formosa, Japan, and N. China. 

Tribe HESPEROPHANINI 

II. STBOMATIUM LONGICORNK (Newman) 

Arhopalus longieomis Newman, Entomologist 1 (1842) 246 ("Ma¬ 
nila"). 

Stromatium asperulum White, Cat Col. British Mus. 8 (1866) 800 
(Hong Kong). 

"Crioeephdtus granulatus Matsumura”, Sakaguchi, 1927, Prov. Lists 
Ins. Okinawa; nom. nud. 
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Stromatium longicome Yashiro, Okinawa Sugar Exp. Sta. Bull. 1 
(1927) 8 (Amami-Oshima; Okinawa); Kato, Three Cokmr III. Ina. 
Japan 9 (1988) pi. 18, fig, 8; Esaki, Botany and Zoology 1 (1988) 
1648; Miwa, Trans. Nat Hist Sac. Formosa 21 (1988) 18 (Irio- 
mote). * 

Some (C.A.S.) taken at Iriomote, Nago, and Nase by me in 
July 1932; one (Taiwan Agric. Res. Inst.) N. Daito-jima 
(O-agar i) three degrees east of Okinawa. 

Host. —A common pest boring in houses and furniture. 

Amami-Oshima, Tokunoshima, Okinawa, Miyako, Ishigaki, 
and Iriomote; also Formosa, S. China, SE. Asia, the Philippines 
and Malay Archipelago. 

Tribe PHORACANTHINE 

12. AIAOTBAEUS (NY8INA) ASIATICUS (Schwanw) 

Neosphxrion aaiaticum Schwarzer, Ent. Blatter 21 (1925) 22 (For¬ 
mosa). 

Allotrmi# aaiaticu8 Matsushita, Jour. Fac. Agric. Hokkaido Univ. 34 
(1938) 297 (Okinawa). 

Okinawa; also Formosa, S. China, and Tonkin. 

13. ALLOTRAEU8 (NTONA) IN8ULABI* (Mltons), comb. HT. 

Pseudallotrmi# insularis Mitono, Mushi 18 (1947) 25 (Irimote); 
(description in Japanese only). 

Iriomote, Endemic. 

Tribe CALLIDIOPINI 

14. STENYQRINUM QUADB1NOTATUM Bates 

Stenygrinum quadrinotatum Bates, Ann. Mag. Nat. Hist (4) 12 
(1878) 154 (Japan); (type in Brit. Mas.); Esaki, Hori, and 
Yasumatsu, Ins. Jap. Ill. Icon. (1938) pi. 189, fig. BUS:1; Mitono, 
Cat. Col. Jap. 8 (1940) 67 (Tokunoshima). 

One (C.A.S.) Amami-Oshima. 

Host. — Castanea. 

Amami-Oshima, Tokunoshima; also Japan, Korea, China 
Burma, N. India. 

15. CEHBHint ELONGATUM Matsushita 

Ceresium elongatum Matsushita, Jour. Fac. Agric. Hokkaido Univ. 
34 (1933) 301 (Okinawa); (type in Hokkaido Univ.). 

A female (Taiwan Agric Res. Inst.) questionably belonging 
to this species, described from an unique male, was taktjn at 
Shuri, Okinawa, April 19, 1941, R. Matsuda. 

Okinawa. Endemic. 

IS. CSSBWVM VLAVOTS (Fabrlelus) 

Callidium flavipes Fabricius, Ent Syst 12 (1792) 827 “Cape of Good 
Hope"). 
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t “Ceresium brunneum” Sakaguchi, 1927, Prov. List* Ins. Okinawa; 
nom. nud. 

Ceresium flavipes Miwa, Tran*. Nat. Hist. Soc. Formosa 23 (1983) 
13 (Iriomote); Matsushita, Ins. Matsumurana 7 (1983) 67 (Oki¬ 
nawa; Ishigaki). 

One (C.A.S.) Nishibaru, Okinawa, June 1918, H. Yashiro. 
Okinawa, Ishigaki, and Iriomote; also Formosa, the Philip¬ 
pines, East Indies, SE Asia, etc. 

IT. CKBSSltm FUSCUM Matsuuura at Matettihite 

t“Cere8ium okinaweneis Matsumura”, Sakaguchi, 1927, Prov. Lists 
Ins. Okinawa; nom. nud. 

Ceresium fuseum Matsumura et Matsushita, Ins. Matsmurana 7 
(1982) 67, fig. 1 (Okinawa); (type in Hokkaido Univ.). 

One (C. A. S.) Nago, Okinawa, May 1945, R. and G. Bohart; 
several (Taiwan Agric. Res. Inst) Ishigaki, March and May, 
1933, S. Hirayama; April 1941, R. Matsuda; June 1932, A. 
Umeno; Chinasan, Okinawa, June 1932, K. Nomura; Iriomote, 
July 1932, S. Hirayama, and March 1934, K. Nomura. 

Okinawa, Ishigaki, and Iriomote. Endemic. 

18. CERESIUM HOLOPHAEUM Bates 

Ceresium holophstum Bates, Ann. Mag. Nat. Hist. (4) 12 (1878) 163 
(Japan); (type in Brit. Mus.); Matsushita, Jour. Fac. Agric. 
Hokkaido Univ. 34 (1933) 301 (Okinawa). 

Okinawa; also Hokkaido and Honshu. 

19. CERESIUM SINICUM White 

Ceresium sinieum White, Cat. Col. Brit. Mus. 8 (1856) 245 (N. 
China); (type in Brit. Mus.). 

?Ceresium sinieum Sakaguchi, 1927, Prov. Lists Ins. Okinawa. 

One (Taiwan Agric. Res. Inst.) Ishigaki, May 1933, S. Hirayama. 

Ishigaki, Okinawa (?); also Formosa and S. China. 

29. CERESIUM ZEYLANICVM LONGICORNE Pic 

Ceresium longicome Pic, Mel. Exot. Ent. 45 (1926) 24 (Formosa); 
Matsushita, Jour. Fac. Agric. Hokkaido Univ. 34 (1933) 302 
(Okinawa). 

Some (Taiwan Agric. Res. Inst.) Iriomote, May 1932, S. Hi¬ 
rayama, and July 1932, T. Shiraki. 

Okinawa and Iriomote; also Kyushu and Formosa. 

Zl. MEOSALFINIA LEPTUROIDES Metnuhlt* 

"Veeperus badius Matsumura", Sakaguchi, 1927, Prov. Lists Ins. 
Okinawa; nom. nud. 

Neosalpinia lepturoides Matsushita, Jour. Fac. Agric. Hokkaido 
Univ. 34 (1938) 804, pi 11, fige. IBa-b (Okinawa); (type in 
Hokkaido Univ.). 

Okinawa; also Yakushima, Kyushu, and Shikoku. 
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Tribe OBRIINI 

22. BTKNHOMALU8 CLBBOIDES Bate* 

Stenhomahu eleroides Bates, Ann. Mag. Nat. Hist. (4) 12 (18TS) 
165 (Japan); (type in Brit. Mus.); Gressitt, Ins. Matsumurana 
• (1936) 148 (Miyako); Mitono, Cat. Col. Jap. 8 (1940) 65 
(Ishigaki). 

Miyako and Ishigaki; also Japan (Hokkaido, Honshu and 
Kyushu). 

23. IFHROBKIUM DELATIPENNE Gressitt 

Iphrobrium dilatipenne Gressitt, Ins. Matsumurana 9 (1985) 151 
(Iriomote); (type in C.A.S.). 

One (C.A.S.) Chizuka, Okinawa, July-September, 1945, Bo- 
hart and Bohart. 

Okinawa and Iriomote. Endemic. 

M. PSEUDIPHRA OB8CURA sp. nov. FI*. 1. 

Peeudiphra apicale Mitono (nee. Schwarzer), Cat. Col. Jap. 8 (1940) 
64 (part: Amami-Oahima). 
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Male .—Reddish brown, in part testaceous or pitchy; head 
duller reddish brown; antennae reddish, duller on scape and 
apices of following segments, paler on last three segments; 
prothorax pale castaneous; elytra dull reddish brown, gradually 
becoming dusky in posterior two-fifths; ventral surfaces reddish 
on prosternum, dull testaceous on mesostemum, dusky brownish 
on metasternum and pitchy brown on abdomen; femora testa¬ 
ceous basally, pitchy brown on swollen portions; tibiae dusky 
reddish brown; tarsi paler. Body surfaces very finely clothed 
with pale silky pubescence, less distinct on first eight antennal 
segments; basal antennal segments with a few oblique hairs 
beneath. 

Head slightly broader, and distinctly shorter, than prothorax, 
rather smooth and minutely punctulate, finely grooved medially 
on frons and vertex, transversely and more deeply grooved on 
apex of frons; eyes distant above, very close to genal margins 
anteriorly, about one-half as deep as depth of head. Antenna 
nearly one-third again as long as body; third and fourth seg¬ 
ments thickened at apices and last thickened in middle; scape 
thickest somewhat before apex, Blightly longer than second and 
third combined; fourth little shorter than third; fifth as long 
as scape, slightly longer than sixth; sixth to eighth subequal 
last three shorter. Prothorax fully one-third longer than broad, 
somewhat convex at side, constricted anteriorly and posteriorly, 
broader at apex than base; anterior collar somewhat convex at 
sides; disc even, micropunctulate. Scutellum small and nar¬ 
rowed behind. Elytra subparallel, slightly narrower at middle 
than at humeri and in apical third, rounded apically; disc of 
each deeply punctured in about nine rows on nearly basal two- 
thirds, irregularly interiorly, impunctate posteriorly. Ventral 
surfaces micropunctulate; first abdominal segment hardly as 
long as remaining combined. Femora pedunculate-clavate, fore 
pair most strongly clavate; hind pair barely exceeding elytral 
apices; tibiae slender and straight; hind tarsi with first segment 
as long as next two combined. Length 4.7 millimeters, breadth 
0.95. 

Holotype .—Male (Taiwan Agric. Res. Inst.), Nishinakama, 
Amami-Oshima, N. Ryukyu, July 28, 1932, T. Shiraki. 

Differs from P. apicale (Schwarzer) in having the anteniue 
less fringed beneath, the prothorax less cylindrical at each end 
and distinctly broader at middle than apex, the elytra less 
densely, less regularly and less extensively punctured and the 
coloration less contrasted. 
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Trite MOLORCHINt 

28. MOLOKCHU8 (UNOMIUS) TAKEUCHO OktanuU 

Molorckus takeuehii Ohbayaahi, Nippon no Koehu I (1037) 6 (Ynlra- 
■hima); Seki, Ins. World 48 (1944) 12 (Amami-Oahima). 
Molorckus ( Linomius ) takeuehii Hayaahi, Konchng&kuhyoron (Ent. 
Review) 1 (1948) 5-9, pi. 1, fig , U (Kyushu). 

Amami-Oshima; also Yakushima and Kyushu. Hayashi 
seems to question Seki’s for Amami-Oshima. 

Trite CALLICHROMINI 

26. CHLORXDOLUM LOOCHOOANUM Grmsttt 

Chloridolum loochooanum “Gressitt” Kato, Ent. World 1 (1938) 557, 
fig . 8 ( nom . nud.) ; Gressit, Pan-Pac. Ent., 9 (1984) 163 (Ama¬ 
mi-Oshima), (type in C.A.S.); Esaki, Hori and Yasumatsu, Ins. 
Jap. Ill. Icon. (1938), pi JS9, fig . 5il:l; Gressitt, Fichier Ent. 
Chinoia 1 (1939) pis . 9-10. 

Amami-Oshima. Endemic. 

Tribe COMPSOCERINI 

27. ROSALIA (EURYBATUS) FERRIEI VulUet 

Rosalia ( Eurybatus ) ferriei Vuillet, Insecta 1 (1911) 79, fig . (Ama¬ 
mi-Oshima). 

Amami-Oshima. Endemic. 

28. ROSALIA (EURYBATUS) LESNEI Boppe 

Rosalia lesnei Boppe, Bull. Soc. Ent France (1911) 108, figs . 1-2 
(Formosa); Kato, Three Colour Ill. Ins. Jap. 9 (1933) pi. 16, 
fig • 6 . 

Eurybatus ( Eurybatorosalia ) lesnei Plavilshikov. Faune UESS 
22 (1940) 675. 

One (C.A.S.) Ishigaki, 1911, J. C. Thompson. Previously un¬ 
recorded. 

Ishigaki; also Formosa. 

Tribe CALLIDIINI 

29. SEMANOTU8 JAPONICUS (Lscordftfcre) 

Sympiesocera japonioa Lacordaire, Gen. Col. 9 (1869) 47, note 2 
(Japan). 

Semanotus japoicus Esaki, Hori and Yasumatsu. Ins. Jap. Ill. Icon. 
(1938) pi 139, fig. Sil: 2. 

One specimen from Okinawa was seen in 1984 in the collection 
of the Naha Sugar Experiment Station, which was destroyed ip 
1945. Possibly introduced in lumber from Japan. 

Host.—Cryptomeria jwponica . 

Okinawa (introduced?); also Japan (Honshu, Shikoku, and 
Kyushu); questionably Formosa. 
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st. caiauhum rAUiaciuiDnjM bufxpkkne NiMMiikr 

CaUidium rufipenne Motschulsky, Etudes Ent. 9 (1860) If (Japan); 
Esaki, Hori and Yasumatsu, Ins. Jap. til. Icon. (1988) pi* 189, fig. 
840:1-8; Mitono, Cat. Col. Jap. 8 (1940) 103 (Amami-Oshima, 
Okinawa). 

The work of this species was observed at Nase, Amami-Oshi- 
ma, in 1982, and specimens were seen in the Nase Experiment 
Station. 

Host—Cryptomera japomca. 

Amami-Oshima and Okinawa; also Japan (Hokkaido to Kyu¬ 
shu) and Formosa. 

31. PHYMATODES (PABAPHYMATODES) ALB1CXNCTUS Bates 

CaUidium albofasdatum Motschulaky (nec Bland), Bull. Soc. Nat. 
Moscou 39 (1866) 174 (Japan). 

Phymatodes albicinctus Bates, Ann. Mag. Nat Hist. (4) 12 (1873) 
198 (Japan); (type in Brit. Mus.). 

Phymatodes ( Paraphymatodes) albicinctus Plavilstsbikov, Faune 
URSS 22 (1940) 701 (Ryukyu). 

Ryukyu Islands (No island specified); also Japan and Korea. 

Tribe CLYTINI 

32. X YLOTRECHUS (XYLOCLYTU8) CH1NENSIS (Chevrolet) 

Clytus chinensis Chevrolat Rev. Mag. Zool. (2) 4 (1862) 416 (China). 
Xylotrechus sinensis Sakaguchi, 1927, Prov. List Ins. Okinawa. 
Xylotrechus chinensis Yashiro, Okinawa Sugar Exp. Sta. Bull. 1 
(1927) 8 (Okinawa); Esaki, Hori and Yasumatsu, Ins. Jap. Ill. Icon. 
(1938) pi 1S9, fig. 540: S; Mitono, Cat Col. Jap. 8 (1940) 106 
(Tokunoshima). 

Host—Moms alba; Pyrus mains. 

Okinawa and Tokunoshima. Also Japan, Korea, Formosa, 
E. China and Manchuria. 

33. mOVXBCHUR (f. str.) ATBONOTATUS AHQIIUXHOSAX Gressitt 

Xylotrechus angulithorax Gressitt, Pan-Pacific Ent. 9 (1984) 165 
(Amami-Oshima); (type in C.A.S.). 

Xylotrechus basalts var. generosus Miwa, Trans. Kansai Ent. Soc. 

6 (1935) 25, pi. 4, fig. 14 (Okinawa and Amami-Oshima). 
Xylotrechus basalts angulithorax Mitono, Cat. Col. Jap. 8 (1940) 
106 (part: Tokunoshima). 

Xylotrechus atronotatus angulithorax Mit., Bull. Agr. For. Taihoku 
Univ. 2 (1941) 91, pi 7, figs. 6-7 (part). 

Amami-Oshima (Guauku); Tokunoshima; Okinawa <?). En¬ 
demic. Mitono in 1941 did not list Okinawa. 

m. iTLomcmn («. «tr.) athonqtatos gknbkmus 

Xylotrechus gnerostu Matsushita, Jour. Fac. Ajfric. Hokkaido Univ. 
M (1088) 270, pi. 11, fig . 1 (Yayeyaraa); (type in Hokkaido 
Univ.). 
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Xylotrechus basaiis Miwa, Trans. Nat. Hist Soc. Formosa 23 (1938) 
18 (Iriomote). 

Xylotrechus basalts angulithorax Mitono, Cat. Col. Jap. 8 (1940) 106. 

Xylotrechus atronotatus angulithorax Mitono, Bull. Agr. For. Tai~ 
hoku Univ. 2 (1941) 91, pi 7, figs , 0-7 (part: Yaeyama and 
Iriomote). 

One (C.A.S.) was taken by the writer on Ishigaki in August 
1934. 

Ishigaki (Yaeyama) and Iriomote. Endemic. 

35. CHLOROPHORUS ANNULARIS (Pabriclus) 

Callidium annulare Fabricius, Mant. Ins. 1 (1787) 156 (Siam). 

Callidium bidens Weber, Obs. Ent. (1801) 90 (E. India). 

Chlorophorus annularis Miwa, Trans. Nat. Hist Soc. Formosa 23 
(1933) 13 (Iriomote); Matsushita, Jour. Fac. Agric. Hokkaido Univ. 
34 (1938) 280 (Okinawa); Miwa, Trans. Kansai Ent. Soc. € 
(1935) 25 (Amami-Oshima). 

Host. —Bamboos. 

Present on all the large islands; also Japan, Formosa, S. Asia, 
E. Indies, etc. 

36. CHLOROPHORUS MUSCOSUS (Bates) 

Clytanthus muscosus Bates, Ann. Mag. Nat. Hist. (4) 12 (1878) 198 
(Japan); (type in Brit. Mus.). 

Chlorophorus bifasciatus Kano, Kontyu 7 (1988) 185 (Izu-Oshima I., 
near Tokyo Bay). 

Chlorophorus muscosus Grossitt, Kontyu 11 (1987) 321 (Amami- 
Oshima). 

Amami-Oshima. Also Japan (Honshu, Shikoku, Kyushu, 
Sado, Izu-Oshima and Hachijo). 

37. CHLOROPHORUS QU1NQUEFASCTATUS (Castelnaii at Gary) 

Clytus quinquefasciatus Cast, et Gory, Hist. Nat. Icon. Ins. Col. 
(1841) 101, pi 19, fig . 120 (Japan). 

Chlorophorus quinquefasciatus Kano, Trans. Nat. Hist. Soc. For¬ 
mosa 16 (1927) 128 (Loochoo); Miwa, op, cit 23 (1933) 13 (Irio¬ 
mote); Kato, Three Colour Ill. Ins. Japan 9 (1988) pi 19, fig . 1; 
Matsushita, Jour. Fac. Agric. Hokkaido Univ. 34 (1938) 285 (Oki¬ 
nawa, Ishigaki); Mitono, Cat. Col. Jap. 8 (1940) 119 (Amami-Oshi- 
ma, Miyako). 

Some (C.A.S.) were taken at Nago, Okinawa, by the writer 
in July 1932. 

Host—Prunus cerasus. 

Found on all the main islands; also Japan (Honshu, Shikoku, 
Kyushu, Yakushima) and Korea. 

38. CHLOROPHORUS SIGNATICOLL1S (Csstetottt et Gory) 

Clytus signaticollis Castelnau et Gory, Hist. Nat. Icon. Ins. CoL 
(1841) 108, pi 19, fig. 122 (“E. India”). 
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Chlorophorus signaUeollis Miwa, Trans. Nat. Hiat. Sac. Formosa 23 
(1988) 18 (Iriomote); Trans. Kansai Ent. Soc 6 (1985) 25 
(Amami-Oshima, Ishigaki); Mitono, Cat. Jap. 8 (1940) 120 
(Okinawa). 

Some (C.A.S. and Lingnan) were taken at Nase, Amami- 
Oshima, by the writer in July 1932, 

Amami-Oshima, Okinawa, Ishigaki, and Iriomote; also For¬ 
mosa and E. China. 

39. CHLOROPHORUS YAYEYAMENSIS Kano 

Chlorophorus yayeyamensis Kano, Kontyu 7 (1988) 187 (Ishigaki, 
Iriomote). 

Chlorophorus dubius Matsushita, Jour, Fac. Agric. Hokkaido Univ. 
34 (1988) 281, pi 11, fig . 5 (Formosa, Okinawa); (type in Hok¬ 
kaido Univ.). 

Some (C.A.S. and Lingnan) Nago, Okinawa, July 1932, 
Gressitt; (Taihoku Agric. Res. Inst.) Amami-Oshima, T. Shi- 
raki; Miyaako, June 1932, A. Umeno. 

Amami-Oshima, Okinawa, Miyako, Ishigaki and Iriomote; 
also Formosa. 

49. RHAPHUMA VIRENS Matsushita 

Rhaphuma virens Matsushita, Mitteil. Zool. Mus. Berlin 17 (1981) 
402 (Formosa); Mitono, Cat. Col. Jap. 8 (1940) 124 (Amami- 
Oshima) ; Bull. Agr. For. Taihoku Univ. 3 (1942) 98, pi 9 , fig. 7. 

Amami-Oshima; also Formosa. 

Subfamily LAMIINiE 

Tribe LAMIINI 

41. PSACOTHEA H1LARIS (Paacoe) 

Monohammua hilaris Pascoe, Trans. Ent Soc. London (2) 4 (1857) 
103 (N. China); (type in Brit Mus.). * 

Psaeothea hilaris Sakaguchi, 1927, Prov. List Ins. Okinawa; Miwa, 
Trans. Nat Hist. Soc. Formosa 23 (1988) 12 (Iriomote); Matsu¬ 
shita, Jour. Fac. Agric. Hokkaido Univ. 34 (1988) 822 (Okinawa, 
Yaeyama); Miwa, Mushi 8 (1935) 88 (Yonakuni); Esaki, Hori 
and Yasumatsu, Ins. Jap. Ill. Icon. (1988) pi 1SS, fig . $$$: 1 . 

Psacothea hilaris albomaoulata Kano, Kontyu 8 (1988) 278 (For¬ 
mosa; Ishigaki). 

Specimens from Amami-Oshima were seen in the Nase Ex¬ 
periment Station in 1932. 

Host — Moms, Ficus. 

Amami-Oshima, Okinawa, Ishigaki, and Iriomote; also Japan, 
Formosa, Korea, China, and Tonkin. 

42. PSACOTHEA TENEBUROSA Matsushita 

Psacothea teneburosa Matsushita, Jour. Fac. Hokkaido Univ. 34 
(1983) 822, pi 5, fig. £ (Okinawa); (type in Hokkaido Univ.). 

One (C.A.S.) Shuri, Okinawa, taken by the writer in August 
1984; Kume I., June 1931, H. Yashiro: (Taiwan Agric. Res. 
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Inst) Miyako I., June 1982, J. Sousa; Nago, Okinawa, K. 
Nakamura. 

This species was mistakenly synonymized with hilaris by 
Mitono. 

Okinawa, Kume, and Miyako. Endemic. 

43. MONOCHAMVS ALTEBNATU8 Hope 

Monochamue altematus Hope, Proc. Ent. Soc. London (1842) 111 
(Chusan, E. China). 

Monohammus tesserula White, Proc. Zool, Soc. London 28 (1858) 408 
(Hong Kong); Esaki, Hori and Yasnmatsu, Ins. Jap. Ill. Icon. 
(1938) pi. 138, fig. 538 : 8; Mitono, Cat. Col. Jap. 8 (1940) 142 
(Okinawa). 

The work of this species was observed by the writer on Oki¬ 
nawa in 1945. 

Host. — Pinu8 luchuensis. 

Okinawa I. Also Japan, Formosa, Korea, S. China. 

44. DIHAMMUS LUXURIOSUS (Bates) 

Monohammus luxuriosus Bates, Ann. Mag. Nat. Hist. (4) 12 (1873) 
309 (Japan); (type in Brit. Mas.). 

Dihammus luxuriosus Yokoyatna, (Coleopt. of Japan) 1 (1982) pi. 
U, fig. 8; Mitono, Cat. Col. Jap. 8 (1940) 44 (Okinawa). 

A specimen from Amami-Oshima was seen in the Nase 
Agriculture Experiment Station in 1982. The Okinawa speci¬ 
men in the Taiwan Agric. Res. Inst collection is from Nago. 
Hosts. — Abies, Kalopanax, Aralia, Fatsia. 

Amami-Oshima and Okinawa; also Japan, Korea, N. China. 

43. DIHAMMUS FEBMUTANS OK1NAWANUS subap. hv. FIs. 3. 

Female .—Body brownish black, entirely clothed with close 
silvery buff pubescence with a silky sheen, with only punctures 
on bases of elytra showing black; anteniue and legs clothed with 
paler grayish white, with apical third or so, each, of third and 
following antennal segments dark brown. 

Head broader than prothorax at anterior margin, fairly plane 
in front; mandibles long; frons a little wider than high, and 
slightly broader below than above; vertex somewhat deeply 
concave, antennal supports forming an angle of about 95 de¬ 
grees; occiput smooth and evenly convex except for a fine me¬ 
dian groove and a concavity between superior eye-lobes; inferior 
eye-lobes deeper than wide, broadest above middle. Antennte 
twice as long as body, tapering; scape unevenly thickened, 
impunctate, five-eighths as long as third segment; fourth seg¬ 
ment a little longer than scape; fifth and following slightly 
shorter. Prothorax, including tubercles, nearly one-half again 
as long as broad, broader at base than at apex; a broad-based, 
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nipple-like tubercle above middle of each tide; disc slightly 
concave in middle, punctured on each side, subtransvereely 
grooved near base and sinuately near apex. Elytra gradually 
narrowed and rounded apically; surface distinctly punctured on 
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basal halves, asperately so near bases. Ventral surfaces and 
legs without distinct punctures. Length 27 millimeters; breadth 
9.5 

Holotype .—Female (Calif. Acad. Sci.), Okinawa and central 
Ryukyu Islands, June 27, 1917. Kindly presented to the writer 
by Mr. H. Yashiro of the Okinawa Sugar Experiment Station, 
near Naha, in 19S2. 

Differs from typical permutam (Paacce) from China as fol¬ 
lows ; pubescence much paler, of a silvery instead of a deep 
golden hue, and arranged so as to reflect the light in smaller 
patches with lesser contrasts; also prothorax shorter and more 
strongly tuberculate, elytra with basal asperate punctures 
smaller and more numerous and punctures on central portions 
larger and more numerous. Differs from D. permutam pauci- 
punctatus Gressitt as follows; prothorax broader, with smaller 
and more numerous punctures, dorsal surfaces with more even 
and paler, more silvery buff pubescence, and antemue with more 
whitish pubescence. 

4C. DIHAMMUS PKBMUTANS PAUCIPUNCTATU8 OrMdtt 

Dihammu8 permutane subsp. pauoipunctatu8 Gressitt, Philip* Jour. 
Sci. 65 (1938) 157 (Formosa); (type in U.S. Nat Mu*.). 

Dihammus permutans Mitono, Cat. Col. Jap. 8 (1940) 145 (Iriomote, 
Ishigaki). 

The specimens in the Taiwan Agric. Res. Inst collection, on 
which Mitono’s records are based, seem to agree more closely 
with Formosan specimens than with mainland Chinese or the 
preceding subspecies described from Okinawa. 

Ishigaki and Iriomote; also Formosa. 

47. DIHAMMUS SUBLUSCUS MACULIHtTMXKUS Mataoahita 

Dihammus maeuMhumerus Matsushita, Jour. Fac. Agric. Hokkaido 
Univ. 34 (19S8) 328, pi. A, fig. 8 (Formosa); (type in Hokkaido 
Univ.). 

Dihammus subluseut maeulihumerus Mitono, Cat. Col. Jap. 8 (1940) 
146 (Ishigaki). 

Ishigaki; also Formosa. 

48. ANOFLOPHOEA («. sir.) GLABKIFENNIS (Motodnilikjr) 

Cerostema glabripennis Motschulsky, Etudes Ent. 2 (1858) 48 
(Pekin). 

Melanauster glabripennis Kano, Rep. First Sc. Exped. Manchoukuo 
5 10 (1986) 10, pi. 1, fig. 1 (Jehol). 

One (C.A.S.) was taken on Ishigaki by J. C. Thompson in 
1911. Previously unrecorded. 

Ishigaki; also Formosa, Japan (Honshu), Korea, and China. 
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4>. ANOrLOPBOKA («. afar.) MACULAKIA (Tbomwa) 

Calloplophora macularia Thomson, Syst Ceramb. (1865) 553 ( M N. 
China"). 

Melanauater ehineneia var. moeuUtriue Bates Ann. Mag. Mat Hist 
(4) 12 (1873) 811 (Japan). 

Melanauater ehineneia var. moculorius Bates, Ann. Hag. Mat Hist 
(1927) 8 (Okinawa); Miwa, Mushi 8 (1935) 88 (Yonakuni); 
Mitono, Cat Col. Jap. 8 (1940) 148 (Amami-Oshima). 

Some from Amami-Oshima taken to be this form were seen 
in the Nase Experiment Station collection in 1932. 

Host — Citrus, etc. 

Amami-Oshima, Okinawa, and Yonakuni; also Japan, Korea, 
and Formosa. 

SS. ANOPLOPHOKA (a. gtr.) MACULARIA OSH1MANA (Falnoalm) 

Melanauater oahimanua Fairmaire, Bull. Soc. Ent. France (1895) 
390 (Amami-Oshima); Miwa, Trans. Kansai Ent. Soc. • (1985) 
24, pL 8, fig. 8. 

This form was synonymized with macularia by Breuning. 
Whether it is the same as macularia or, if different, whether 
both forms occur in the Ryukyu Islands, requires further study. 

One (C.A.S.) Nase, Amami-Oshima, July 1982, Gressitt. 

Host. — Citrus. 

Amami-Oshima. Endemic. 

Bl. BLKPKPHAKUS DECOLORATU8 (Bchwaner) 

Cereopeiue decolorata Schwarzer, Ent Blitt. 21 (1985) 59 (For¬ 
mosa) ; Miwa, Trans, Nat Hist. Soc. Formosa 23 (1988) 12 (Irio- 
mote); Mushi 8 (1985) 88 (Yonakuni). 

Two (C.A.S.) Naha, Okinawa, Aug. 1931, H. Yashiro; Irio- 
mote, August 1934, Gressitt. 

Okinawa, Iriomote, and Yonakuni; also Formosa. 

Tribe BATOCERINI 

52. APRIONA OERMARI (Hope) 

Lamia german Hope, in Gray, Zool. Misc. (1831) 28 (Sylhet). 

Apriona plieieollia Motschulsky, Etudes Ent 2 (1858) 48 (N. China). 

Aprionn rugieollia Chevrolat, Rev. Mag. Zool. (2) 4 (1852) 418 
(China). 

Apriona rugieollia Yashiro, Okinawa Sugar Exp. Sta. Bull. 1 (1927) 
7 (Okinawa); Sakaguchi, 1927, Prov. Lists Lis. Okinawa. 

Apriona german Mitono, Cat. Col. Jap. 8 (1940) 155 (Amami- 
Oshima). 

One (C.A.S.) Nago, Okinawa, July 1982, Gressitt; specimens 
seen at Nase Experiment Station, Amami-Oshima, in 1932. 

Host — Moms. 

Amami-Oshima, Okinawa; also Formosa, Korea, China, and 
Assam. 
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Tribe ME808INI 

H. MEBOSA (SAIMIA) CEKVINOFICTA (Talnuira) 

Poehyoaa cervinopicta Fairmaire, Bull. Soc. Eut. France (1897) 71 
(Ishigaki); Miwa, Trans. Nat. Hist. Soc. Formosa 88 (1888) 12 
(Iriomote); Matsushita, Jour. Fac. Agric. Hokkaido Univ. 84 (1983) 
344 (Miyako); Miwa, Mushi 8 (1936) 88 (Yonakuni). 

One (Lingnan) from Okinawa was presented to the writer 
by H. Yashiro in 1932; others (C.A.S.) Iriomote, July 1932 and 
August 1934, Gressitt. 

Okinawa, Miyako, Ishigaki, Iriomote and Yonakuni. Ende¬ 
mic. 

54. MESOSA (SAIMIA) FICHTES Grwaltt 

Mesosa pictipea Gressitt, Kontyu 11 (1937) 323, fig. A (Okinawa); 
(type in C.A.S.). 

Megoaa longipennia pictipea Mitono, Cat. Col. Jap. 8 (1940) 158. 

One specimen from Amami-Oshima, probably of this species, 
was seen in the Nase Agriculture Experiment Station in 1932. 
This belongs to a different subgenus from longipennia. 

Okinawa (Nago); Amami-Oshima (?). Endemic. 

Tribe RHODOPINI 

55. RHODOPI8 OKINAWENSIS MaUuablta 

Rhodopia okirtuwenaia Matsushita, Jour. Fac. Agric. Hokkaido Univ. 
34 (1983) 350, pi A, fig. 11 (Okinawa); (type in Hokkaido Univ.). 

Okinawa. Endemic. 

Tribe DORCASCHEMATINI 

54. OLENECAMFnJS BILOBUS NWPONENSIg DU!«U ct DiUon 

“Olenecamptua aexpuatulatua Matsumura”, Sakaguchl, 1927, Prov. List 
Ins. Okinawa nom. nud. 

Olenecamptua bilobue Miwa, Trans. Nat. Hist. Soc. Formosa 88 
(1938) 12 (Iriomote). 

Olenecamptua bilobua nipponenaia Dillon at Dillon, Trans. Amor. Ent 
Soc. 73 (1948) 229, pi 10, fig. 8 (Ishigaki, Iriomote, Okinawa, 
“Japan”); (type in C.A.S.). 

The specimens I collected on Iriomote and was credited to Oki¬ 
nawa formed part of the type material described by the Dillons. 

Hoat. — Ficua. 

Okinawa, Ishigaki, and Iriomote. The Japan record is to be 
questioned. The species as a whole is distributed from Mada¬ 
gascar to Australia and Micronesia, including S. China and 
Formosa. 

57. OLENECAMFTUS OCTOPU8TULATUS FORM OS ANUS Pic 

Olenecamptua formoaanm Pic, Mat. Longk. 9 , 1 (1914) 19 (For¬ 
mosa); Kamiya and Adachi, Nat. Color Col. Icon. (1988) pi. 49, 
fig. 1A; Mitono, Cat Col. Jap. 8 (1940) 185 (Tokunoahima). 
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One (Taiwan Agric. Res. Inst.) Amami-Oshima, March. 

Host. — Moms. 

Amami-Oshima, Tokunoshima; also Formosa and Yakushima. 
Ryukyu specimens were not studied by the Dillons. 

Tribe XENOLEINI 

M. XKNOLKA TOMENTOSA ASIATICS (Pic) 

Aeschopalea amatica Pic, Exchange (40) 41 (1925) 16 (Tonkin). 

One (C. A. S.) was taken on Ishigaki, July 1934, by H. 
Yashiro; two (Taiwan Agric. Res. Inst.) Iriomote, June 1932, 
S. Hirayama. New to the Ryukyus. [One (Taiwan Agric. 
Res. Inst.) Mt. Wakasugi, Kyushu, Aug. 4, 1934, T. Shirouzu. 
New to Japan.] 

Ishigaki and Iriomote; also Formosa, Japan, S. China, and 
Tonkin. 

Tribe BUMETOPINI 

59. BUMETOPIA OSCITANS PLAGIATA Sebwarxer 

Bumetopia oteitane var. plagiata Schwarzer, Ent. Blatt. 21 (1925) 64 
(Formosa); Matsushita, Jour. Fac. Agric. Hokkaido Univ. 34 
(1933) 355 (Ishigaki). 

One from Okinawa, possibly of this form or the next, was 
seen at the Sugar Experiment Station, near Naha, in 1932. 
Ishigaki; Okinawa (?); also Formosa. 

as. BIJMETOPIA OBH1MANA Brennlnf 

Bumetopia oahimana Breuning, Fetscher. E. Strand 5 (1939) 162 
(Amami-Oshima); (type in Brit. Mus.). 
t Bumetopia oaeitans var. plagiata, Mitono, Cat. Col. Jap 8 (1940) 
168 (part: Amami-Oshima). 

Amami-Oshima; (Okinawa?=see preceding species). Ende¬ 
mic. 


Tribe NIPHONINI 

81. ABBYNA COKNOSA Newman 

Abryna ccenoaa Newman, Entomologist 1 (1842) 289 (“Manila”); 
Miwa, Trans. Nat. Hist. Soc. Formosa 23 (1983) 12 (Iriomote); 
Trans. Kansai Ent. Soc. 6 (1985) 25, pi. S fig. 8 (Amami-Oshima, 
Yonakuni); Mitono, Cat. Col. Jap. 8 (1940) 169 (Ishigaki). 
Abryna obscura Schwarzer, Ent. Blfttt 21 (1925) 65 Formosa). 
Abryna Ccenoaa subsp. looehooana Matsushita, Ins. Matsumurana 7 
(1938) 108 (Okinawa). 

Some (C.A.S.) Nago, Okinawa, July 1982, Greasitt. 
Amami-Oshima, Okinawa, Ishigaki, Iriomote, and Yonakuni; 
also Formosa, Botel-Tobago, and the Philippines. 

SI. MPBOMA rOBCATA (Bates) 

Aetara fureata Bates, Ann. Mag. Nat. Hist. (4) 12 (1878) 814 
(Japan, Formosa); (type in Brit. Mus.). 
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Niphona furcata Esaki, Hori and Yasumatsu, Ins. Jap. I1L loon. 
(1938) pi* 136, fig . 330:1; Mitono, Cat. Col. Jap. 8 (1940) 170 
(Amami-Oshima, Okinawa). 

Hosts .—Bamboos. 

Amami-Oshima and Okinawa; also Japan, Formosa, and E. 
China. 

S3. NIPHONA YANOI MatauahlU 

Niphona furcata Miwa (nec Bates), Trans. Nat. Hist. Soc. Formosa 
S3 (1933) 12 (Iriomote). 

Niphona yanoi Mats., op. cit. 24 (1934) 240 (Formosa). 

Iriomote; also Formosa. 

64. PTEKOLOPHIA ANNULATA (ChevroUt) 

Coptope annulata Chevrolat, Rev. Zool. 8 (1845) 99 (Macao). 
Praonetha Boivringii Pascce, Trans. Ent. Soc. London (3) 3 (1865) 
170, note (Hong Kong). 

Pterolophia eeutellata Schwarzer, Ent. Bl&tt. 21 (1925) 66 (For¬ 
mosa); Miwa, Trans. Nat. Hist. Soc. Formosa 23 (1933) 13 
(Iriomote). 

Pterolophia bowringii Matsushita, Jour. Fac. Agric. Hokkaido Univ. 
34 (1933) 360 (Okinawa). 

Pterolophia annulata Mitono, Cat. Col. Jap. 8 (1940) 171 (amami- 
Oshima). 

One (C.A.S.) Nago, Okinawa, July 4, 1932, Gressitt; one, 
Nase, Amami-Oshima, Y. Maki. 

Amami-Oshima, Okinawa, Iriomote; also Japan, Formosa, 
S. China, and Burma. 

65. PTEROLOPHIA CAENOSA MatauahlU 

Pterolophia c&noaa Matsushita, Ins. Mats. 7 (1933) 707, fig . 5 
(Okinawa; Formosa); (type in Hokkaido Univ.). 

Okinawa, also Formosa. 

66. PTEROLOPHIA LATEPASCIA Schwamr 

Pterolophia late fascia Schwarzer, Ent. Bl&tt. 21 (1925) 65 (For¬ 
mosa) ; Miwa, Trans. Nat. Hist. Soc. Formosa 23 (1983) 13 
(Iriomote). 

Pterolophia fainaneneis Pic, Mel. Exot. Ent. 45 (1926) 32 (Formosa). 

Iriomote; also Formosa. 

67. PTEROLOPHIA LOOCHOOANA MatauahlU 

Pterolophia loochooana Matsushita, Jour. Fac. Agric. Hokkaido Univ. 
34 (1933) 361 (Okinawa); (type in Hokkaido Univ.). 

Okinawa. Endemic. 

68. PTEROLOPHIA OBSCURA Schwamr 

Pterolophia obecura Schwarzer, Ent. Bl&tt. 21 (1925) 66 (Formosa); 
Miwa, Trans. Nat. Hist Soc. Formosa 23 (1933) 12 (Iriomote). 

Iriomote, also Formosa. 
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Tribe APOMECYNINI 

U. ATOMECYNA MACULA TICOLU8 Pie 

Apomeeyna maculaticollis Pic, Uel. Exot. Ent. 28 (1918) 6 (For* 
non); Matsushita, Jour. Fac. Agric. Hokkaido Univ. 24 (1928) 
867 (Okinawa); Mitono, Cat Col. Jap. 8 (1940) 177 (Amami- 
Oshima, Ishigaki). 

t Apomeeyna naevia Miwa, Trans. Nat. Hist Soc. Formosa 28 (1988) 
12 (Iriomote). 

Amami-Oshima, Okinawa, Ishigaki, and Iriomote; alBQ For¬ 
mosa, Japan and Korea. 

Tribe PTERICOPTINI 

70. SYBRA BACUUNA Bates 

Sybra baeulina Bates, Proc. Zool. Soc. London (1866) 852 (Formosa); 
(type in Brit. Mus.); Miwa, Trans. Nat. Hist Soc. Formosa 23 
(1933) 13 (Iriomote); Mitono, Cat. Col. Jap. 8 (1940) 181 (Amami* 
Oshima). 

One (C. A. S.) Iriomote, August 20, 1934, Gressitt. Amami- 
Oshima, and Iriomote; also Formosa and Botel-Tobago (?). 

71. SYBRA LOOCHOOANA Braining 

Sybra looehooana Breun., Festsch. E. Strand 5 (1989) 263 ("Riukiu 
Archipelago: Loochoo”); (type in Brit Mus.). 

Ryukyu Archipelago, most likely Okinawa. Endemic. 

72. SYBRA ORDINATA Bates 

Sybra ordinata Bates Ann. Mag. Nat Hist (4) 12 (1878) 818 
(Japan); (type in Brit Mus.); Matsushita, Jour. Fac. Agric. 
Hokkaido Univ. 84 (1988) 878 (Okinawa). 

? Sydonia oostata Miwa (nee Matsushita), Trans. Kansai Ent Soc. 
6 (1935) 25, pi. 4, fig. S (Amami-Oshma); Mitono, Cat Col. Jap. 
8 (1940) 185 (Iriomote). 

Several (Taiwan Agric. Res. Inst.) Iriomote, May-June 1932, 
S. Hirayama; (C. A. S.) Ishigaki, August 27, 1934, Gressitt. 
Amami-Oshima, Okinawa, Ishigaki and Iriomote; also Japan. 

73. BXHKA rUNCYATOSTBIATA Bates 

Sybra punctatostriata Bates, Proc. Zool. Soc. London (1866) 851 
(Formosa); (type in Brit. Mus.); Mitono, Cat. Col. Jap. 8 
(1940) 182 (Amami-Oshima, Ishigaki). 

Homonoxa goseipi Shiraki, Special Bull. Agric. Exp. Sta. Formosa 5 
(1912) 219, pU 11, figs. 1-4 (Formosa). 

Sybra aitername Miwa (nee Wiedemann), Trans. Nat. Hist. Soc. 
Formosa 23 (1983) 13 (Iriomote). 

One (C. A. S.) Shuri, Okinawa, June 4, 1914, J. E. A. Lewis. 
Host. — Go88ypium. 
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Amami-Oshima, Okinawa, Ishigaki, and Iriomote; also For* 
mosa, Kyushu, and E. China. 

Tribe ESTOLINI 

M. DOOUA COSTATA (MattnMta) 

Sydonia costata Matsushita, Jour. Fac. Agric. Hokkaido Univ. 31 
(1938) 379, pi. 5, fig. 1 (Okinawa); (type in Hokkaido Univ.). 
Donysia costata Gressitt, Philip. Jour. Sci. 72 (1940) 179 (Hainan). 
Diboma loochooana Breun., Folia Zool.-Hydrobiol. 19 (1940) 78 (Loo- 
choo Is.); (type in Brit. Mus.); new synonym. 

Some (C. A. S.) Makabe, Okinawa, March 1918, H. Yashiro; 
Nago, Okinawa, July 4, 1932, Gressitt. 

Okinawa (Makabe, Nago); also Hainan I. 

75. DOIUS MERID1ANUB Matsu KhlU 

Doing meridianus Matsushita Jour, Fac. Agric. Hokkaido Univ. 34 
(1933) 380, pi. 4, fig. 8 (Formosa); (type in Hokkaido Univ.); 
Miwa Trans. Kansai Ent. Soc. 6 (1935) 25, pi. 8, fig. 10 (Amami- 
Oshima); Mitono, Cat. Col. Jap. 8 (1940) 186 (Ishigaki). 

Amami-Oshima (Gusuku), Ishigaki; also Formosa. 

Tribe HIPPOPSINI 

N. POTHYNE ALBOUNEATA Matsushita 

Pothyne albolineata Matsushita Jour. Fac. Agric. Hokkaido Univ. 34 
(1938) 883 (Formosa); (type in Hokkaido Univ.). 

Pothyne silacea Miwa ( nee Pascoe), Trans. Nat. Hist. Soc. Formosa 
23 (1933) 13 (Iriomote). 

Some (Taiwan Agric. Res. Inst.) Iriomote, May-June 1932, 
S. Hirayama. Previously unrecorded from the Ryukus. It 
is possible that part or all of the specimens referred to, and 
the citations of Mitono and Miwa, under P. formosana Schwar- 
zer below, may pertain to this species, as they were studied at 
an earlier date, and the foregoing specimens taken by Hira¬ 
yama are from the same material reported upon by Miwa in 
1983. 

Iriomote; also Formosa. 

71. POTHYNE FORMOSANA Schwann 

Pothyne formosana Schwarzer, Ent. Blfitt. 21 (1925) 146 (Formosa); 

Mitono, Cat. Col. Jap. 8 (1940) 188 (Miyako). 

Pothyne silacea Miwa (nee Pascoe), Trans. Nat. Hist. Soc. Formosa 
23 (1933) 18 (Iriomote). 

Some (C. A. S.) Iriomote, August 1984, Gressitt, were ear¬ 
lier identified as this species, but may actually belong to the 
preceding. Miyako and Iriomote; also Formosa. 
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n. fotam utusata jiatouuu 

Pothyne Kturata Matsushita Jour. Fae. Agric. Hokkaido Univ. 34 
(1983) 884 (Okinawa); (type in Hokkaido Univ.); Mitono, Cat. 
Cot Jap. 8 (1940) 188 (Amami-Oshima, Iriomote). 

Amami-Oshima, Okinawa, and Iriomote. Endemic, 
t*. runum vaiukuata 

Pothyne variegata Thomson, Syst. Ceramb. (1884) 97 (Malasia). 

Neopothyne variegata Matsushita, Trans. Sapporo Nat. Hist. Soc. 12 
(1981) 46, fig. S (Formosa); syn., horn.; (type in Hokkaido 
Univ.); Mitono, Cat Col. Jap. 8 (1940) 189 (Ishigaki). 

One (C. A. S.) Nase, Amami-Oshima, 1981, Y. Maki. 

Amami-Oshima and Ishigaki; also Formosa, Siam, Burma, 
and Assam. 

Tribe ACANTHOCININI 

80. LAOOCHUBVS OBSOLETVS Thomson 

Lagocheirus obsoletus Thomson, Classif. Ceramb. (1860) 10 (Mexico); 
Aurivillius, Col. Cat 74 (1928) 892 (Loo Choo Is.). 

“Loo Choo Is.” I have seen no Ryukyu specimens or recent 
records. The presence in the archipelago of this species, 
known from Central America and Hawaii, may be questioned. 

81. MIAEN1A BBEVICOLUS sp. nov. rig. 3. 

Female .—Slender and dorso-ventrally compressed; slightly 
broadened posteriorly. Body reddish brown to dull chocolate 
brown, darker on head and prothorax, the latter with anterior 
and posterior constricted portions dull orange testaceous; anten¬ 
nae grayish brown; ventral surfaces dull reddish brown; tarsi 
brownish testaceous; surfaces clothed with thin pale grayish 
buff pubescence, with pronotal disc more or less glabrous and 
elytra with a vague basal glabrous spot on disc of each, a trans¬ 
verse spot on side of each at middle, and two vague common 
spots on suture, roughly at beginning and end of middle third, 
respectively, besides some irregular small glabrous dots; ven¬ 
tral surfaces and legs more thinly clothed. 

Head practically as broad as anterior end of prothorax, frontal 
outline suboblong, wider than deep; frons one-half again as 
broad as high, wider below, finely punctured and convex; 
vertex broad, very shallowly concave; occiput closely punctulate; 
eyes with inferior lobes rounded and slightly deeper than their 
distances from genal angles. Antenna extremely slender, one- 
half again as long as body; scape fusiform-cylindrical, slight¬ 
ly constricted before apex, three-fourths as long as third seg¬ 
ment; fourth not quite as long as third, distinctly shorter than 
fifth and sixth combined; following segments gradually shorter. 
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Prothorax one-third broader than long, cylindrical anteriorly, 
constricted in basal portion, armed with a minute, slender, acute 
tooth, at beginning of posterior constriction, pointing obliquely 
backward; surface moderately convex, closely and finely 
punctulate. Elytra narrow; slightly broadened to beginning 



Fig. 8. Miaenia brevieollis $p. nov. 

of apical third; apices broadly rounded; surface of each im¬ 
pressed with about ten rows of fine but close punctures above, 
and less regularly punctured at side; disc feebly swollen near 
base. Ventral surfaces closely punctured at sides. Legs slen¬ 
der; first hind tarsal segment not quite as long as following 
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two combined and distinctly shorter than last segment. Length 
2.9 millimeters; breadth 0.95. 

Holotype .—Female (Calif. Acad. Sci.), Iriomote (southwest 
side), Yaeyama Subgroup, Sakishima Group, Southern Ryu¬ 
kyu Islands, August 19, 1984, J. L. Gressitt. 

Differs from M. subfasdata Schwarzer in being much smal¬ 
ler, more slender, and without a distinct band on elytra. 

82. M1AKN1A VAKUU1MANA «. DOT. tig. 4. 

Female .—Moderately elongate, subparallel-sided, slightly com¬ 
pressed dorsally. Body reddish brown, marked with dark brown 
on apical portions of elytra and posterior bordero of abdomi¬ 
nal segments; surfaces clothed with whitish gray and yellowish 
pubescence as follows: head sparsely clothed with gray in 
front and with yellow mixed with gray on vertex occiput and 
gense, antennae very thinly clothed with pale hairs, a little 
more distinctly so at bases of third and following segments; 
prothorax largely marked by spots of yellowish pubescence 
interspersed with gray pubescence broken by small glabrous 
spots, central portion of disc glabrous except for a median 
gray stripe and an elongate oval yellow spot on each side 
behind middle; elytra each subglabrous an basal portion of diBC 
with a few yellow spots around humerus and on side, an oblique 
band of yellow from suture just before middle to external 
margin at end of third quarter, separated by a wider glabrous 
band from a similar, less oblique irregular band of gray and 
yellow; between this and an oblique yellow and gray band from 
suture just behind middle to external margin at beginning of 
apical quarter the surface is gray with glabrous spots, and the 
apical portion is gray mottled with yellow; ventral surfaces 
almost entirely clothed with grayish white and marked with 
a few orange-yellow spots on sides of thorax; legs sparsely 
clothed with gray. 

Head practically as broad as anterior portion of prothorax; 
outline rounded squarish in front; frons a little wider than 
deep, broadest at middle; vertex broad and feebly concave; 
occiput plane; surfaces finely punctured; eyes deeply emar- 
ginate, with inferior lobes nearly round and superior lobes 
rather close. Antennse very slender, one-fourth longer than 
body; scape long, conico-cylindrical, feebly curved; fully as 
long as third segment; fourth nearly as long as third, sub¬ 
equal to fifth and sixth combined; remaining segments grad¬ 
ually shorter. Prothorax one-fourth again as broad as long, 
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Fig. 4. Miaenia eakishimana Bp. xiov. 

excluding lateral spines, which are slender, acute, arising 
behind middle of each side and directed obliquely backwards; 
basal portion slightly constricted; disc feebly convex, closely 
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and finely punctured. Elytra narrowed in posterior titled end 
rounded at apices; surfaces more or less seriate-punctate, the 
punctures close and coarse basally. Sides of metathorax deep¬ 
ly punctured. Length 6 millimeters; breadth 1.95 millimeters. 

Male .—Antennae one-half again as long as body. Color more 
grayish, with smaller glabrous areas and without distinct oblique 
yellow bands on elytra. Length 4.8 millimeters; breadth 1.5. 

Holotype .—Female (U. S. N. M.) Iriomote Island (southwest 
side), Yaeyama Subgroup, Sakishima Group, southern Ryukyu, 
August 20, 1934, J. L. Gressitt; allotype, male (Calif. Acad. 
Sci.) Ishigaki (Yaeyama) I., Sakishima Group, July 29, 1939, 
collected by Mr. H. Yashiro and kindly presented to the writer 
in 1934. 

Differs from Miaenia eubfasciata Schwarzer in being more 
elongate and paler with a pale, instead of dark, postmedian band. 
Differs from M. granulicoUie Gressitt in being narrower and 
in having the scape and third antennal segment distinctly 
longer and the prothorax shorter, punctulate instead of gran¬ 
ulate and with more slender lateral spines. 

Key to the Ryukyu and Fonnoean species of Miaenia 

1. Prothorax punctulate.-. 2 

Prothorax granulate; length 5 to 5.5 millimeter*. granulieoUts Gres*. 

2. Elytra with a more or lesa distinct transverse band; length over 4.5 

millimeters.3 

Elytra without a more or less distinct transverse band; length 2.9 
millimeters. hrevicoUie Gress. 

3. Elytra with a dark band behind middle; body fairly broad, more than 

one-third as broad as long. subfaeeiata Schw. 

Elytra with a pale band behind middle; body narrow, less than one- 
third as broad as long . safdshimana Gress . 

Tribe CLENEINI 

83. GLENEA (s. ftr.) CHLOROSPILA Gfthait 

Glenea ehlorospila Gahan, Ann. Mag. Nat. Mist. (6) If (1897) 
488 (Amami-Oshima); (type in Brit. Mus.); Matsushita, Jour. 
Fac. Agric. Hokkaido Univ. 34 (1933) 411 (Okinawa; Formosa). 

Some (C. A. S.) Gusuku, Amami-Oshima, July 1932, Gressitt. 
Amami-Oshima and Okinawa; also Formosa, Yakushima and 
Shikoku. G. hachijonis Matsumura et Matsushita, 1983, from 
Hachijo I., south of Tokyo Bay, has been synonymised with this 
species. 
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84. GLENEA (a. itr.) IWASAKU Kn* 

Glenea iwasakii Kano, Kontyu 7 (1988) 189 (Ishigaki); Mitono, 
Cat. Col. Jap. 8 (1940) 208 (Amami-Oihlma; Iriomote). 

Glenea etolata Matsumura et Matsushita, in Matsushita, Jour. Fao. 
Agric. Hokkaido Univ. 34 (1988) 418, pi. S, fig. 7 (Ishigaki); 
(type in Hokkaido Univ.). 

One (C.A.S.) Ishigaki. 

Amami-Oshima, Ishigaki, and Iriomote. Endemic. 

85. GLENEA (s. «tr.) UNEOSA AurivUUna 

Glenea lineata Gahan, (nec Fabr.), Ann. Mag. Nat. Hist. (6) 19 
(1897) 488 (Amami-Oshima); (type in Brit. Mus.). 

Glenea Uneoea Aurivillius, Col. Cat. 74 (1928) 499 (new name for 
lineata Gahan); Miwa, Trans. Nat. Hist. Soc. Formosa 23 (1988) 
18 (Iriomote). 

Glenea formoeana Schwarzer, Ent. Blfitt. 21 (1924) 150 (Formosa); 

Some (C.A.S.) Gusuku, Amami-Oshima, July 1982 and Irio¬ 
mote, August 1984, Gressitt; Chizuka, Okinawa, July-Sept., 
1945, G. E. Bohart. 

Amami-Oshima, Okinawa and Iriomote; also Formosa. 

88. GLENEA (s. ftr.) UNEOSA SAUTERI Sehwancr 

Glenea eauteri Schwarzer, Ent. BMtt 21 (1925) 150 (Formosa); 

Miwa, Trans. Nat. Hist. Soc. Formosa 23 (1988) 18 (Iriomote). 
Glenea lineata Sakaguchi, 1)927, Prov. Lists Ins. Okinawa. 

Glenea lineoea eauteri Mitono, Cat. Col. Jap. 8 (1940) 209. 

One from Okinawa was seen in the Naha Sugar Experiment 
Station collection in 1982. 

Okinawa and Iriomote; also Formosa. 

Tribe PHYTOECIINI 

87. OBESEA BICOLOEIFKS ISIGAKIANA MStwMta 

Oberea bieoloripee var. ieigakiana Matsushita, Ins. Matsumurana 15 
(1941) 158 (Ishigaki). 

Ishigaki I. Endemic. The nymotypic form is from Formosa 

88. OBEHEA GRIBEOFENN1S (Schwaner) 

Oberea grieeopennie Schwarzer, Ent. Bl&tt. 21 (1925) 154 (Formosa); 
Mitono, Cat. Col. Jap. 8 (1940) 214 (Amami-Oshima, Okinawa). 

One (C.A.S.) Nase, Amami-Oshima, July 1982, Gressitt. 

Host.—Cinnamomum camphora. 

Amami-Oshima and Okinawa; also Formosa and Yakushima. 

88. OBEREA JATONICA (numbers) 

Saperda japonica Thunberg, Mus. Nat. Acad. Upsal. 4 (1787) 57, 
note 10 (non fig.) (Japan). 

Oberea japonica Esaki, Hori and Yasumatsu, Ins. Jap. Ill. Icon. 
(1988) pi. 136, fig. 638:3, 
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Oberia niponensis Bates, Jour. Liiui. Soc. London U (1884) 260 
(Japan)e 

One specimen from Amani-Oshima presumed to be of this 
species was seen in 1982 in the Nase Agriculture Experiment 
Station, collected by Y. Maki. 

Amami-Oshima; also Japan, Korea and Manchuria. 

APPENDIX 

I 

1 have in my notes a questionable record for the following 
species. Its presence in the Ryukyu archipelago must be veri¬ 
fied before it is definitely added to the list. 

ALOTRAEU8 (». itr.) fphftcrleninuf Bates (Subfamily Cerambyclnae: Tribe Pho- 
racanthtnl) 

AUotraeue ephaerioninus Bates, Ent Monthly Mag. 14 (1877) 37 
(Japan); Kamiya and Ad&chi, Nat. Color Col. Icon. (1933) pL 
42, fig. 11. 

Questionably from Okinawa. Known from Japan; question¬ 
ably from Formosa. 


II 

Below are listed the Cerambycidae known from Yakushima, 
the forested volcanic island nearly two thousand meters in 
height, located between Kyushu and the Ryukyu chain, but closer 
to the former than to Amami-Oshima. Those followed by col¬ 
lection data are represented in the Taiwan Agriculture Research 
Institute collection by specimens collected by K. Nomura in 
June 1986, except for one taken by the late Mr. J. E. A. Lewis. 
The species preceded by a dagger (t) have apparently not pre¬ 
viously been rcorded from Yakushima. Only 16 of the 42 
species listed below are known from the Ryukyu chain. These 
not found in the Ryukyus are asterisked. About 150 species are 
known from Kyushu which are not known from the Ryukyus. 

*Priontu iasularii Motschulsky, 1857 (Anbo and Onoma-anbo, June 1936, 
K. Nomura) 

* Psephactus readier Harold, 1879 
Spondylis buprestoides (Linnaeus), 1758 

* t Arhopalus (Megasemum) quadricostulatus (Kraatz), 1879 (Onoma-anbo, 

June 1986, K. Nomura). 

* Distenia gracilis (Blessig), 1872 

* Anoplodera (Anoploderomorpha) excavata (Bates), 1884 
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* Leptan (s. str.) Mkraceofitclad (Motschulsky), 1961 
*Lcpiura (8. str*) tenuicomis (Motschulsky), 1861 

* L^tori 8. str.) jrikuhintAM (Tamanuki), 1942, new combination 

strangalia. 

* Strangalia dnlcis Bates, 1884 

*Pseudaeolesthes chrysothrix (Bates), 1878 
Allotraens (8. str.) sphaerioninus Bates, 1877 
Stenygrinum quadrinotatum Bates, 1878 

Neosalpinia lepturoides Matsushita, 1988 (Chishinsan—Jurinban, June 
1986, Nomura). 

* Thranius variegatus Bates, 1878 (Kurifu, June 1986, Nomura). 
Molorchus takeuchii Ohbayashi, 1937 

*Leontiuin viride Thomson, 1864 

* Rosalia (s. str.) bates! Harold, 1877 

* Xylotrechus emaciatus Bates, 1884 

* Chlorophorus motschulsky i (Ganglbauer), 1886 
Chlorophorus muscosus (Bates), 1873 

* Chlorophorus notabilis (Pascoe), 1862 

* Chlorophorus quinquefasciatus (Castelnau and Gory), 1841 
0 Aglaophis colobotheoides Bates, 1884 

41 Purpuricenus (Stemoplbstes) spectabilis Motschulsky, 1857 
Psacothea hilaris (Pascoe), 1857 

* Monochamus fascloguttatus Gressitt, 1938 

* Monochamus subfasciatus Bates, 1873 

* Dihammus fraudator (Bates), 1873 ( U D, cervinus”) 

Dihammus luxuriosus (Bates), 1873 
Anoplophora (s. str.) macularia (Thomson), 1865 

*Eupromus ruber (Dalman), 1817 (Kosugiya and Anbo, June 1936, 
Nomura). 

*Mesosa (Apbelocnemia) longipennls Bates, 1873 
Mesosa (Saimia) pictipes Gressitt, 1937 

* Rhodopis lewisi Bates, 1873 

Olenecamptus octopustulatus formosanus Pic, 1914 (Anbo, June 1936, No* 
mura). 

0 Abryita coenosa Newman, 1842 

t Pterolophia annulate (Chevrolat) (Taken by the late Mr. John £. A. 
Lewis). 

Sybra bacullna Bates, 1866 
Glenea (s. str.) chlorospila Gahan, 1897 
*010000 (s. str.) relicts Pascoe, 1858 
Oberea griseopennis Schwarzer, 1925 

* Epiglenea comes Bates, 1884 


III 

The following species are known from Tanegashima, the long 
low island just east of Yakushima, off the southern tip of 
Kyushu: 

Chlorophorus muscosus (Bates), 1873 

Chlorophorus quinquefasciatas (Castelnau and Gory), 1841 

Chlorophorus slgnatlcallla (Castelnau and Gory), 1841 
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* tMoaodi*mtts sabfasdatus Bates, 1878 (Taken by J. E. A* Lewis. Ap¬ 
parently unrecorded). 

Oknecamptns octopustulatus formosanus Pic. 1914 
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Books reviewed here were received from time to time by The 
Philippine Journal of Science and acknowledged in this section. 

Curtman, L. J. Introduction to semi-micro qualitative chemical analysis. 
Rev. ed. New York, The Macmillan Co., 1960, 891p. Price P7.00 

Introduction to Semi-micro Qualitative Chemical Analysis, by 
Louise J. Curtman, has introduced quite a number of new in¬ 
novations into the field of qualitative analysis. Some of these 
new features are the adjustment of acidity prior to precipitating 
group 2, the use of potassium hydroxide in the separation of 
group 2 into copper and arsenic sub-groups, the removal of 
interferring anions prior to the examination of cations, and 
some limitation tests for acids. The use of small amounts, of 
samples is emphasized to reduce the cost of chemicals needed 
and to eliminate as much as possible the volume of smoke and 
obnoxious fumes evolved in the processes. The use of centrifuge 
saves time in the separation of the precipitates from the solu¬ 
tions. All these new features make this book valuable as a 
text and as a reference. 

The adoption of this book as a text, however, involves an 
addition of outlay as regards to equipment and space in the 
laboratory. Laboratories in most private schools in this country 
could ill afford additional equipment and even space. The ad¬ 
vantages that could be derived therefrom, however, far out¬ 
weigh such additional expenses. The procedures given in this 
book are very systematic. 

The theoretical part of the subject matter is not neglected. 
The concepts of the structure of atoms and molecules, colloids, 
hydrolysis of salts, oxidation reduction reaction, physical and 
chemical equilibrium, and theory of the solution of sulphides 
in acids are masterly presented. 

In view of the foregoing facts, this book should be a text in 
schools, as well as a reference for professionals.—R. R. 0. 

Doff, Roger. The Moa-Hunter Period of the Maori Culture. Wellington, 
Department of Internal Affaire, 1960, 406p. 

The book, “The Moa-Hunter Period of the Maori Culture”, 
is a valuable contribution to anthropological research in Poly- 
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nesia. It tells about the Moa-Hunter and Polynesian ethnogra¬ 
phy, a remarkable narration of the evolution of human culture. 
It gives a vivid description of the Wairau camp, and an account 
of the excavations, which distinguish the Wairau site by its 
number of burials. The fashions and personal ornaments used 
by the Moa-Hunters are described. A detailed study of the 
Moa-Hunter adze culture with its various types of adzes, dif¬ 
ferent types of fishing gears and methods, the use of nephrite 
or green stone which is unique in Polynesia, are given. The 
data are supported by well documented evidences. This is a 
good reference book for a professional archaeologist.—R. E. G. 

Man's Physical Universe. Third edition. By Arthur T. Bawden. New 
York, The Macmillan Company, 1950, 822pp., illus. Price, |4.00. 

From the point of view of the layman, as well as that of the 
scientist, this book is a very interesting reading material. It 
is highly informative without being too technical. It gives the 
reader a bird’s eye-view of many branches of science and an 
understanding of the principles and relationships of phenomena 
frequently seen or observed in nature and in our daily life. This 
book would be useful to students contemplating specialization 
in any particular field of science as it gives a preview of the 
problems that they will face in that particular line. The writer 
has presented his subject from a very wide angle but sufficient 
enough to explore and explain scientific phenomena, inventions 
and problems. The accounts are written in a language which 
an educated layman will not find difficult to understand. 

It is an excellent reference on scientific subjects in college. 
It could also be used by general science teachers in high schools. 

—f. m. y. 


Natural Gas and Natural Gasoline. By R. L. Huntington. New York, 
Toronto, London, McGraw-Hill Book Co., Inc., 1950. 598pp., illus. 
Price, |8.00. 

This book should be welcomed by engineering students who 
intend to study the technology of natural gas and natural gaso¬ 
line. Because of the technical considerations of the various 
unit operations which include both physical and chemical prin¬ 
ciples involved, students will find this text to be of great help. 
Moreover, the economic and historical background of some of 
the subjects as presented by the author, will be of interest to 
busniessmen engaged in this particular line of endeavor. 
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The mathematical approach to high-pressure pipe line research 
is carefully discussed in Chapter 11 which can be used in solv¬ 
ing complex problems of long distance transporting of gas 
through a system of pipes, pumps, etc. 

In the Appendix, the reader will find valuable information 
such as tables, graphs, specifications, contracts, analytical test¬ 
ing methods that may be needed in his study and practice. 

—N. F. M. 
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COMPARATIVE RESISTANCE OF NATIVE WITH 
TWO IMPORTED BREEDS OF CHICKENS TO 
ASCARIDIA LINEATA (SCHNEIDER) 

By Lope M. Yutuc and Dominador K. Oyzon 
Of the College of Veterinary Medicine, University of the 
Philippines 

In some of the results on the investigations of resistance to 
helminthic infection it has been demonstrated that certain breeds 
or strains are naturally more resistant than others in the same 
species of animals. For instance, Miller (1908) observed that 
purebred Zebu cattle in Trinidad are more resistant to the 
ravages of strongyles than other breeds of cattle. In the 
observation of Gonzalez and Lago (1923) on swine improve¬ 
ment in the Islands, it was disclosed incidentally that native 
swine are more resistant to Stephanurus dentatm than did the 
imported and improved breeds of pigs. The first experimental 
evidence of breed difference in resistance to helminthic infec¬ 
tion, however, appeared to have been demonstrated for the first 
time in chicken (Ackert et al., 1938; 1936). In general, the 
heavier breeds of birds were more resistant to Ascaridia lineata 
than the lighter breeds of birds were. Among sheep, lowland 
breeds such as the Border Leicester, on an overcrowded pasture, 
were more susceptible to the effect and more heavily parasitized 
than the Cheviot sheep (Cameron, 1935). In chicken, strain 
resistance to nematode infection has been noted in the Minorca 
and White Leghorn breeds (Ackert et al., 1934; 1936). 

In this present investigation, report is made on the results 
obtained in the comparative study on the natural resistance of 
native chicken to the round worm, Ascaridia lineata, against 
that of two imported breeds, the White Leghorn and the New 
Hampshire. As far as the writers are aware, this is the first 
experimental investigation on innate helminthic resistance in 
the Islands. 
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MATERIALS AND METHODS 

Purebred White Leghorn and New Hampshire, and native 
chickens were used in this study. In the first experiment, 40 
native eggs were incubated at a local hatchery. Out of these 
eggs only 32 chicks were obtained. Along with these, twenty- 
six White Leghorn and 25 New Hampshire chicks were ob¬ 
tained as day-old chicks. Of these, only 18 natives, 12 Leghorns 
and 6 Hampshires reached the close of the experiment. Deaths 
registered due to an undiagnosed disease were 10 natives, 11 
Leghorns and 16 New Hampshires. The rest died of various 
accidents. One native chick which died 16 days after infec¬ 
tion was found to harbor worms. The number of worms ob¬ 
tained was noted and included in the computation for the mean 
number, but not in the computation for the mean length. The 
other post infection deaths which occurred mostly about a week 
after the infection did not show any worm on being posted. 

Thinking that the New Hampshire group in the first ex¬ 
periment would not furnish enough data, a second experiment 
was performed using only native and New Hampshire chicks to 
supplement the deficiency. Accordingly, fifteen day-old native 
and 17 New Hampshire chicks were used. Of the native group, 
one died prior to infection and 4 after infection, including one 
killed by a dog. Postmortem examination of the post-infection 
deaths revealed no worm. Of the Hampshire group, 2 died 
before having been fed the ova. 

The chicks were reared in a wire cage which measured 1 
meter by 2 meters by 0.3 meter and provided with legs 0.6 
meter high. Attached to one end of the cage was a compart¬ 
ment 1 meter by 0.3 meter. This was made of plywood all 
around except that side facing the enclosure, which was left 
open. Inside, two electric bulbs were placed to keep the chicks 
warm. On the other end of the cage was another compartment 
made of an empty milk box with an electric bulb used primarily 
for isolating weak and sick chicks. 

The first batch of chicks were fed with "Centennial” chick 
starter mash, a U. S. commercial product, during the first week. 
After this was consumed, another brand, “Ful-O-Pep”, was used. 
The latter brand of chick starter and triple duty was used for 
the second experiment. Sulfamethazine solution was given to 
both sets of chicks: to the first, at the height of the disease, 
when they were 8 days old; and to the second, when they were 9 
days old, when one native bird died of coccidiosis. 

The nematode eggs for infecting the chicks were secured from 
adult live worms recovered from native chickens. The method 
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of preparing the egg culture was adopted from Ackert (1981), 
which is in brief as follows: The tip of the worm was excised 
and the internal contents pressed out into a sterile petri dish. 
The uteri were isolated and transferred to another sterile dish. 
Samples of the eggs on the enlarged portions of the uteri wore 
examined under the microscope to determine their fertility. 
Those portions found to contain fertile eggs were then trans¬ 
ferred to a final sterile dish and chopped very finely to liberate 
the eggs. The eggs were covered with sterile distilled water 
and 8 drops of 2 per cent formalin added to discourage fungus 
or bacterial growth. The culture was placed in the bacteriology 
inoculating room in which the temperature was 27 to 80 degrees 
centigrade which was found to be ideal. Cultures used for the 
first and second experiments were 27 and 80 days old, respec¬ 
tively. 

The chicks were infected when they were 12 days old. Each 
was given 50 (plus or minus 5) eggs, as Ackert et al. (1981) 
found this number suitable for works on comparative resistance 
of the hosts. The dose was prepared by loosening the eggs from 
the bottom of the dish and placing a few drops in a small bottle 
containing glass beads and water. The bottle was shaken. This 
was found necessary in order to break up the clusters of eggs 
and at the same time suspending them evenly. The eggs were 
placed on a slide and were counted with the aid of a microscope 
equipped with a mechanical stage. The drop of water contain¬ 
ing the correct number of eggs was wiped off the slide with a 
small piece of Alter paper. This was folded and formed into a 
pellet and with a pair of forceps was placed in the esophagus 
and forced down into the crop with the fingers. The worms were 
allowed to develop for 3 weeks. At this time the worms had 
detached themselves from the intestinal mucosa and were then 
found free in the lumen (Ackert, 1981). 

On the 21st day of parasitism, the chicks were decapitated 
and the worms collected in the following manner: The small in¬ 
testine was excised from the rest of the organs and divided into 
three segments. At first, the intestine was opened by scissors 
and the contents were scraped into a glass receptacle; but with 
the use of scissors some worms were cut, so another method was 
devised. The tip of a syringe, filled with water, was inserted 
into one end of the segment and the water forced through it. 
The worm contents this time were received in a glass jar, 
transferred to a petri dish, counted and preserved in 10 per 
cent formalin until the time for measurement. To make sure 
no worms were left in the intestine, this was opened after¬ 
wards. 
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In measuring, the worms were pressed between two glass 
plates and placed in an epidiascope 1 and projected to 10 times 
magnification on a Manila paper screen. The image was traced 
with colored pencil, and from these tracings direct measure¬ 
ments were made with a gear of known calibration. 

The criteria adopted in this study are the average number 
of worms and their average length for each breed of chicken. 

EXPERIMENTS AND RESULTS 

Experiment 1 .—From 19 native chicks, including one which 
died and was autopsied, a total of 39 worms was collected. 
The range, as seen in Table 1. was zero to 6 worms. Of the 
19 chicks, 5 failed to catch the infection. As shown in Table 
2, the mean number for this group was 2.05 worms per bird, 
and the mean length of the worms, 21.41 mm. From 12 Leg¬ 
horns, the range was 7 to 26 from a total of 180 worms ob¬ 
tained, and the mean number and mean length were 15 worms 
per bird and 30.54 mm., respectively. A total of 104 worms 
was collected from 6 Hampshires which had a range of 15 
to 20. On computation, a mean number of 17.33 worms per 
bird and a mean length of 29.91 mm. were obtained. 


Table 1 .—The number of worms obtained from each chicken 



A difference of 12.95 was obtained between the mean number 
of the worms of the native and that of the Leghorn. This dif¬ 
ference is 10.27 times its probable error. Since this difference 

i Thanks is extended to the personnel of the Department of Veterinary 
Anatomy for the use and operation of the projecting apparatus. 
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Table 2, —A biometrical comparison of the mean numbers and lengths of 
Ascaridia lineata from native and foreign breeds used in this study 


Expt. 


11 { 


Expt. 

Breed 

Num¬ 
ber of 
boat 

Num¬ 
ber of 
worm 

Mean number 
of worm 

Stall. 

dev. 


Natl vo. 

19 

39 

2.05 ±0.2954 

1.91 

, J 

Leghorn.. 

■a 

180 

16±1.2258 

6.29 

1 1 

Native. 



2.05 ±0.2964 

1.91 

k 

Hampshire.. 

■u 


17.88±0.5114 

1.88 

n l 

Native... 



2.8 ±0.8120 

2.86 

M 

Hampshire.. 



11.6 ±0.8192 

4.70 


OUt. of 
mean* 
<D) 


12.90 

15.28 

9.3 


P. E. of 
diff. 
(E) 


1,2808 

0.5905 

1,023 


Bre*d 


Native. . 
Leghorn. 


Native..... 
Hampshire . 


Native__ 

Hampshire. 


Ratio 

D 

E 

Mean lenght 
of worm 

Stan. 

dev. 

Diff. of 
means 

(D) 

P. E. of 
diff. 

(B) 

Ratio 

D 

¥ 

10.27 

21.41±0.5658 
90.64 ±0.2736 


9.13 

0.628 

14.64 

25.87 

21.41 ±0.6658 
29.91 ±0.4840 

8.45 

1.82 

8.5 

0.7126 

11.93 

9.09 

28.06 ±0.4978 
28.18 ±0.5389 

8.53 

1.93 

5.97 

0.7298 

8.95 


is at least four times its probable error, it doubtlessly lies be¬ 
yond the limits of experimental error, and hence, is not due to 
chance variation. And when the mean number of worms of the 
native is compared to that of the Hampshire, a difference of 
15.28 becomes evident. This is 25.87 times its probable error, 
hence significant. 

On the other hand, comparison of the mean lengths of the 
worm of the native and Leghorn groups gave a significant 
difference of 9.13 mm., which is 14.54 times its probable error. 
Taking the difference in the mean length of the worm of the 
native and of the Hampshire, we get 8.5 mm. This is also 
significant in that it is 11.93 times its probable error. 

Experiment 2 .—Ten native chicks which yielded 28 worms 
on autopsy had a range of worm burden from zero to 9. More¬ 
over, of this number, 4 did not show infection on postmortem 
examination. The mean number obtained was 2.8 worms per 
bird, and the mean length of the worms was 23.06 mm. Of 
the 15 Hampshires killed, 174 worms were collected with a 
range of from 6 to 23. Computation gave a mean number of 
11.6 worms per bird and a mean length of 28.18 mm. 

Between the mean numbers of the worms of the native And 
the Hampshire, one finds a significant difference of 9.3, which 
is 9.09 times its probable error. And their mean lengths com¬ 
pared gave a difference of 5.07 mm. which is 6.95 times its 
probable error, and hence, in both cases significant. 
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DISCUSSION 

Results of these two experiments, as shown in Tables 1 and 
2, indicate that the native chickens are more resistant to the 
nematode, Ascaridia lineata, than either of the two foreign 
breeds. This is based not only on the parasitic burden and the 
length of the worms collected but also on the high proportion 
of negative take in the native chicks, being 9 out of 29 birds. 
In the imported breeds, all 33 chicks were positive to an in¬ 
fection of 50 eggs per bird. The general statement that cer¬ 
tain breeds or strains are naturally more resistant to helminthic 
infection than others finds an added evidence in the above re¬ 
sults. Although limted work has been done on the genetic ex¬ 
planation of natural resistance, it has been shown in the work 
of Curtis et al. (1933), on the different strains of rats, that 
the production of more tumors caused by Cysticercue fasciolaris 
in some rats was due to genetic difference in the host. Fur¬ 
thermore, Ackert et al. (1934) attributed the difference in the 
resistance of two strains of Minorca chickens to a genetic fac¬ 
tor. Again, Ackert, Pratt and Freeman (1936) produced a 
strain of White Leghorn which was resistant, as well as one 
that was susceptible, to the common round worm of poultry. 
Gregory et al. (1940) also obtained evidence of genetic fac¬ 
tor operating while working on sheep infected with strongyles. 
In view of the above, it is likely that a genetic factor also oper¬ 
ates in the different resistances of the birds studied in this 
investigation. 

In Experiment 1, it would be noted that more worms on the 
average, were obtained from the New Hampshire than from 
the White Leghorn and both had practically the same average 
length of worms. This might be explained in part by the fact 
that the resistance of the New Hampshire must have been 
lowered by the diseases that caused the chicks to die at the start 
of the experiment, it having the highest percentage of mortal¬ 
ity, being 64 per cent as compared to 42 per cent for the Leg¬ 
horn and 31 per cent for the native. Besides, only 6 Hamp- 
shires were used. It is probable that with a larger number of 
chickens used, shorter and lesser number of worms would be 
obtained. This is aptly supported by the result of Experiment 
2, where the mean number of worms went down to 11.6 per 
bird instead of 17.38 and the mean length being 28.18 mm. 
instead of 29.91 mm. in the Hampshire group. 

Since the mean number and the mean length of worms 
recorded in the present investigation in the foreign breed group 
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are decidedly greater than those reported by Ackert and his 
collaborators, it is not likely that tropical climate exerts a de¬ 
pressing effect upon the well-being of the chicken predisposing 
them to much heavier burden of parasitism than heretofore 
reported. This circumstance undoubtedly contributes to the 
significant difference in the degree of resistance of the two 
groups studied. 

SUMMARY AND CONCLUSION 

A study on the comparative resistance of native with two im¬ 
ported breeds of chicken to Ascaridia lineata (Schneider) is 
reported. On the basis of the experiments carried native 
chickens were found to be more resistant than both White Leg¬ 
horn and New Hampshire breeds to the nematode. 
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A MALARIA SURVEY AND CONTROL IN QUEZON CITY 

By Antonio Ejebcito and Cobneuo M. Urbino 
Malaria Control Section, Division of Laboratories 
Department of Health 

TWO PLATES 

Quezon City, (lat. MN 38, long. 121 E 00.4) comprises an area 
of 15,600 hectares east north east of Manila. It is a rolling 
country with an altitude ranging from 6 m. to 110 m. above 
sea level. The elevation of the northern half varies from 10 
m. to 110 m., with an average of 64 m; while that of southern 
half ranges from 5 m. to 70 m., with an average of 41 m. 
Thus the city gradually slopes from north to south. 

Quezon City has two distinct seasons: wet, from the later 
part of May to the early part of November, and dry, from the 
later part of November to the early part of May. The rainfalls 
(Table 1) reach their peaks in July and August, then gradually 
taper off toward the dry months. More than 50 per cent of 
the river branches dry up from February to May and thus 
reduce the breeding habitats. 

Table 1 . —The total monthly rainfall and rainy days in La Mesa, Novali- 
chea t Rizal , from 19S9 to 1941 


Month 

1938 

1940 

1941 

Rain¬ 

fall 

in mm. 

Number 
of rainy 
days 

Rain¬ 

fall 

in mm. 

Number 
of rainy 
days 

Rain¬ 

fall 

in mm. 

Number 
of rainy 
days 

January.-..- 

15.60 

7 

67.20 

6 

82.80 

€ 

February. 

0.50 

l 

29.70 

1 


1 

March... 

29.00 

3 

1.27 

1 

3.30 

1 

April. 

79,60 

11 

59.00 

4 

20.80 

1 

May. 

147,61 

17 

TfWul 

11 

51.60 

10 

June... 

m.65 

21 

836.00 

24 

383.39 

20 

July. 

677.10 

26 

768.20 

29 

WWMKM 

14 

August.-.. 

644.20 

29 

416.80 

27 

612.90 

27 

September.. 

330.20 

20 

894,20 

21 

299.30 

22 

October. 

250.30 

17 

184.20 

16 

226.68 

19 

November. 

128.10 

19 

81.10 

9 

46.44 

13 

December.. 

216.80 

9 

85.00 

7 j 

54.10 

8 

Total.. 

2,506.06 

179 

2,471.67 

154 

2,149.41 

147 


The northern part of the city has been selected as the site for 
the proposed capitol. At present, it consists of undeveloped 
cogonal land, traversed by the Novaliches and Marikina rivers 
and their tributaries, with prolific breeding of the malaria* 
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vector species. That section of the city is actually malarious. 
Malaria was so markedly prevalent from 1927 to 1929 in La 
Mesa, South and North Portal areas (1, 2, 3), which are located 
in the capitol site, that laborers and their families residing there 
for the Angat-Novaliches Water Projects of the Metropolitan 
Water District were seriously affected. The labor force had 
to be replenished continuously to finish the projects. At that 
time, it was not uncommon for transients in the region to 
contract malaria within a short time. 

The southern part is fairly inhabited, with modern residen¬ 
tial houses. It has been observed that in this section, malaria 
is not as bad as in the northern part, probably because the trib¬ 
utaries of San Juan and Marikina rivers traversing it afford 
relatively few habitats to A. minimus var. flavirostris (Ludlow), 
the known malaria transmitter. 

It will be noted that Quezon City is composed of markedly 
rural as well as urban districts. It may therefore be considered 
as a miniature replica of the malarial picture in the Philippines, 
wherein the disease is prevalent in the rural areas, but not so 
in the urban. 

The population of Quezon City as of 1948 was estimated at 
107,977. The people are businessmen, professionals, employees, 
farmers, and laborers doing sundry jobs. There is no partic¬ 
ular industry that is exceptionally conspicuous in the city. 

The present paper is based on our studies on malaria and its 
control in Quezon City from 1938 to 1941 and in 1948. 

METHODS OF STUDY 

We divided the city for convenience into two districts by 
the Banlat road to Balara from where it is continued by dotted 
lines to the Marikina river (see map). 

The Northern Rural District is bounded on the north by an 
imaginary line passing beyond the tip of the M.W.D. Novaliches 
Water Reservoir crossing the Novaliches-Ipo road at about Km. 
24; on the south by aforementioned division land-marks; on the 
east by Marikina river; and on the west by Manila-Novaliches 
road. 

The Southern Urban District lies south of the above-mentioned 
District, bounded on the east by Marikina river; on the west 
by the Manila-Novaliches road and the City of Manila; and on 
the south by San Juan, Rizal, Camp Crame, and Camp Murphy. 

House to house canvasses in 1948 were carried out in four 
representative sections of Novaliches to determine the morbid¬ 
ity rates in the Northern Rural District. Parasite and spleen 
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rates from both the Northern Rural and Southern Urban 
District were obtained from well distributed classes of inhabit¬ 
ants in grouped areas. The morbidity rates in the Southern 
Urban District, however, were supplied by the office of the City 
Health Officer. 

For anophelism, particular attention was directed to A. mini¬ 
mus var. flavirostriSi the most efficient and well-known vector 
of malaria in the Philippines, without overlooking A. maculatus 
(Theobold) (4, 5) and .4. mangyanus (Banks) (6) both already 
reported as malaria transmitters in this country. 

Systematic surveys were made of all possible larval breeding 
habitats and imaginal day-resting places. Two animal-baited 
traps were erected: one in the Southern Urban District near the 
City Hall, and the other in the Northern Rural District at 
San Bartolome, west of the Capitol Site. 

RESULTS AND DISCUSSION 

THE NORTHERN RURAL DISTRICT 

Observations on human host. —From the weekly house to house 
canvass in four representative sitios of Novaliches for malaria 
patients, the following malaria morbidity rates per 1,000 per 
annum were obtained during 1948: 


'9i8 Panong Gulod Sta . Son 

Putik Monica Aguatin 

try . 750 216 702 750 

lary . 937 309 585 937 

March . 812 340 702 812 

April . 562 278 820 562 

May . 625 309 585 625 

June. 500 186 410 500 

July . 687 216 410 417 

August . 600 247 468 371 

mber. 500 186 351 324 

er . ' 688 371 585 556 

nber «... 

nber . 500 216 293 371 


The records of the local Health Officer include mortality rates 
not for each of the foregoing sitios, but for the whole barrio 
of Novaliches. The mortality record from malaria per 1,000 
population for 1948 was as follows: 

January. 0 May. 0 September. 0 

February. 0 June . 0 October. 0 

March.. 1.2 July . 0 November . 0 

April. 1.2 August. 0 December. 2.4 

Total . 4.8 per 1,000 per annum 

» Canvasser was removed to an emergency assignment. 
































Table 2. —The parasite and spleen surveys tn the Northern Rural District (September 6, JUS to October IS, JUS) and 
Southern District (September 23, JUS to October 22, 19JS), Quezon City 
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1 The splenic enlargements according to degree 1, 2, S, and 4 were 55, SO, 11, and xero, respectively. 
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Parasite and spleen surveys were made in three “group areas”, 
namely, Novaliches to San Bartolome; Bagbag and Talipapa to 
Sangandaan and Baesa; and Pasong Tamo and Culiat to Balara. 
The results of these surveys were consolidated in Table 2, from 
which the following salient points may be deduced: 

1. The total blood positives were found to be 14 P. vivax 
(Grassi et Feletti), or 42 per cent, and 19 P. falciparum 
(Welch), or 58 per cent. No P. malaria (Laveran) was noted. 

2. Evidence of autochthonous recent malaria, because of in¬ 
fections in infants. 

3. Parasite and spleen rates in children from 2 to 10 years of 
age range from 0.98 per cent to 4.31 per cent, average 2.08 per 
cent and from 3.90 per cent to 9.06 per cent, average 6.36 per 
cent, respectively; in subjects above 10 years of age, from 1.31 
per cent to 2.37 per cent, average 1.73 per cent and from 4.46 per 
cent to 5.33 per cent average 4.84 per cent, respectively. 

4. There is an apparent progressively gradual reduction in 
positive bloods and spleens from Novaliches (most northern 
and highest part of the city) to Balara (eastern outskirt of the 
southern part). 

5. In all age groups, summary findings show 1.90 per cent 
and 5.64 per cent for positive blood and spleen, respectively. 

6. In “group areas" in the North Rural District the game- 
tocyte rates were 1.50 per cent, 1.16 per cent, and 1.12 per cent, 
respectively, with a general average of 1.27 per cent. Of the 
total 33 blood positives, 22 or 67 per cent were of gametocyte 
and 11 or 33 per cent were of asexual forms. 

Such apparently low parasitemia and splenomegaly at pres¬ 
ent however, are not a guarantee of safety from future malaria 
epidemic (11), because of the significant number of gametocyte 
carriers and of the environmental conditions favoring the pro¬ 
pagation of the mosquito vector which may play havoc among 
the new susceptible settlers in the northern rural areas of the 
city. 

Observation of anophelism .—In the Northern Rural District, 
our findings on the collection of Anopheles larvsee are con¬ 
solidated in Table 3. There is noticeably significant prepon¬ 
derance of A. minimus var. flavirostris larvae (80.56 per cent 
in Marikina river tributaries, and 62.05 per cent in Novaliches 
river and tributaries), over all other species because of the 
relatively more primitive state of the area. By contrast, in the 
upper tributaries of San Juan river just north of the Banlat 
road, ti\e vector species was observed only to be 30.2 per cent, 



Table 3. —Showing the results of Anopheles larvae checking in the 'Northern Rural District {October 1-11, 1918) and 
Southern Urban District, (Sept 2 to October 12, 1948), Quezon City 
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Table 4. —Anopheles adult catches from their daytime resting places in the Northern Rural District, (October 1-11, 1988) 
and the Southern Urban District , (August 25 to October 12 , 1918), Quezon City 
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which was surpassed by A. vague var. limoeue (King), stagnant 
water breeder by more than five per cent. This might be at¬ 
tributed (a) to the hydrotechnical measures instituted in some 
streams north of the University of the Philippines site by the 
Malaria Control Section before the war, (6) to the agricultural 
development in the area south of the Capitol site and north of 
the Banlat road to Balara, (c) to the other biological changes 
in the streams due to the presence of sizeable flocks of livestock, 
and (d) to the fact that the water in the upper tributaries of 
San Juan river tends to stagnate, as it traverses a low-lying 
area,—of very much lower elevation than those of Marikina 
and Novaliches rivers. 

Larval densities (see Table 3) of A. minimus var. flavirostris 
were 0.15 l.p.d. a in Marikina river tributaries, 0.08 l.p.d. in 
Novaliches river and tributaries, and 0.07 l.p.d. in the upper 
tributaries of San Juan river. These figures are significantly 
higher than those obtained for other species, except for A. 
vagus var. limosus in the last named stream. Other larvae in¬ 
cluded in the collections were A. hyrcanus var. nigerrimus 
(Giles), A. hyrcanus var. lesteri (Baisas et Hu), A. manalangi 
(Mendoza), A. annularis (Van der Wulp), A. kochi (Doenitz), 
A. filipinx (Manalang), A. philippinensis (Ludlow), and A. 
barbiro8tris (Van der Wulp). 

Anopheles imagines caught in their daytime resting places 
(see Table 4) were A. minimus var. flavirostris, A. filipinse, A. 
hyrcanus var. nigerrimus, A. manalangi, A. tessellatus Theo., 
A. vagus var. limosus, A. philippinensis, A. annularis, A. kar- 
wari (James), A. hyrcanus var. lesteri, and A. kochi (Doenitz). 
Like its larva, A. minimus var. flavirostris adults from its day¬ 
time resting places outranked markedly the other species in 
Marikina river tributaries (68.57 per cent) and in Novaliches 
river and tributaries (48.88 per cent). However, this is not 
the case in the upper tributaries of San Juan river north of 
Banlat road where A. hyrcanus var. nigerrimus predominates 
over other species probably because of the abundance of rice- 
fields in the neighborhood and other factors already described 
about Anopheles larvae. It might be noted that A. karwari 
adults were trapped, but its larvae were not found because of 
the paucity of its preferential breeding habitats. 

It appears on Table 5 that catches on the sixteen species of 
Anopheles from the animal-baited trap at Sitio San Bartolome 
in November to December 1948, are at variance, probably be¬ 


l.p.d,—larva per dip. 
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cause of the seasonal occurrence of their preferential breeding 
habitats within their flight range to the trap. The prevalence 
of Anopheles imagines caught ranked from the highest to the 
lowest, is as follows: 

1. A. vagus var. limosus 

2. A. philippinensis 

3. A. subpictus var. indefinitus (Ludlow) 

4. A. annularis 

5. A. filvpinse 

6. A. minimus var. ftavirostris 

7. A. manalangi and A. tessellatus 

8. A. litorali8 

9. .4. hyrcanus var. nigerrimus 

10. A. barbirostris 

11. A. karwari 

12. A. hyrcanus var. lesteri and A. kochi 

13. A. maculatus 

14. A. ludlowi 

A. maculatus was insignificantly present in the area. 


Tabus 5 .—The Anopheles adult trap catches in the Northern Rural District 
and Southern Urban District, Quezon City 



San Bartolome Northern District 

Kamuning South* 
era District 

Anopheles 

252 trap-hours 
November 1948 

262 trap-hours 
December 1948 

160 trap-hour* 


Number Density 

Number Density 

Number Density 

Minimum var. flavirosiria .. 

222 

0.88 

95 

0.38 

2 

0.01 

o 

Af06* fatal . . . 

2 

HlRiH 

0 

0 

Pilipinm . 

180 

0.71 

168 

0.61 

8 

0.02 

11.17 

0.18 

o 

Va/fuB vsr. Hnwnut _ .... _ _ 

622 

2.47 

150 

Him 

1,787 

29 

0 

Subpidu* var. indifinUu* ... 

Ludltmi . 

399 

1 

1.68 

0.004 

221 

0 

.088 

0 

Ciloralti ........ 

18 

0.06 

85 

0.84 

0 

0 

Manalangi ...... 

108 

0.41 

22 

0.09 

2 

0.01 

Restart .. 

7 

0.08 

6 

0.02 

252 

1.68 

Hfreanu* var. fttwrtotttt ........_ 

259 

1.08 

72 

0.80 

868 

2.27 

0.09 

0 

Barbirottru .. 

40 

0.16 

20 

0.09 

14 

Karmati ............ 

16 

0.06 

8 

0.01 

0 

Kochi .. 

8 

0.08 

5 

0.02 

0 

0 

r«M* iotas .... 

19 

0.08 

116 

0.46 

14 

0.09 

AtnutlariM _ __. 

400 

1.69 

88 

o.is 

0.88 

628 

8.26 

0.88 

Philippintnci* .. 

5.878 

20.9 

96 

101 

Total .. 

: 

7,669 

80.43 

1,062 

4.29 

8,087 

1.92 


1 Number of mosquitoes trapped divided by the number of trapping hours gives the 
density per hour. 

16078-2 
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THE SOUTHERN URBAN DISTRICT 
Observations on the human host .—The following is a record 
on malaria morbidity and mortality during 1948 from the Office 
of the City Health Officer of Quezon City, located in this District: 

Annual morbidity and mortality from malaria per 1,000 population 


Month 


1948 

January_____ 

February .. 

March... . 

April.. 

May. 

June.*.. 

July. 

August. 

September. 

October.......... 

November. . 

December ..... 


Total 


Cases 

Morbidity 

Deaths 

Mortality 

5 

0.090 

1 

0.018 

2 

0.046 

0 

0 

1 

0.018 

0 

0 

4 

0.072 

0 

0 

9 

0.162 

0 

0 

7 

0.126 

0 

0 


0.108 

0 

0 

7 

0.126 

0 

0 

12 

0.216 

0 

0 

2 

0.086 

0 

0 

8 

0.144 

2 

0.086 

2 

0.086 

0 

It 

65 

1.170 

1 

0.054 


Parasite and spleen surveys among the three age-groups were 
made in ten places (grouped into 3 areas according to their 
natural features, and locations) in the district (Table 2). The 
following points may be deduced: 

1. There was no significant difference in number between 
P. vivax and P. falciparum. They were too few to merit com¬ 
parative consideration. 

2. Out of ten places grouped into three representative areas 
only the Balara Filter Compound showed evidence of autoch¬ 
thonous recent malaria through observed infant infection with 
8.83 per cent. 

3. Parasite and spleen indices in children from 2 to 10 years 
of age were 2.22 per cent and 4.44 per cent, respectively. These 
data were, however, obtained in Balara Filter Compound only. 
In subjects above ten years of age, they ranged from 0.17 per 
cent to 1.1 per cent with an average of 0.16 per cent in 1,887 
examinations for parasites, and from zero to 1.10 per cent spleen 
with an average of 0.11 per cent; but those positive cases en¬ 
countered at the South market neighborhood, Diliman, were 
apparently imported from Nueva Ecija. 

4. The Balara Filter Compound, which is the most elevated 
in the district, showed outstanding parasite and spleen rates with 
1.8 per cent gametocyte rate, while the low-lying areas showed 
negative findings. 
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6. For all age groups, the parasite and spleen rates were 
reduced to 0.16 per cent and 0.11 per cent, respectively. 

Observations on anophelism. —Findings on Anopheles larvse 
are shown in Table 3. It will be noted that, in 1,880 well dis¬ 
tributed dips in twenty-five tributaries of San Juan River, A. 
minimus var. fiavirostris was second only to A. hyrcanus var. 
lesteri, and constituted 17.09 per cent and 50 per cent, respec¬ 
tively. These figures apparently show that about 88 per cent of 
the breeding habitats harbored harmless species, because of the 
permanent control works effected in streams during the prewar 
period. Other larvse collected were identified as A. vagus var. 
limo8U8, A. philippinensis, A. hyrcanus var. nigerrimus, A. 
annularis, A. filipinse, A. manalangi, and A. barbirostris, in the 
order of their abundance. 

The Anopheles imagines from their daytime resting places 
and the animal-baited traps are presented in Tables 4 and 5, 
respectively. It will be noted that only two A. minimus var. 
fiavirostris adults were trapped among 8,087 Anopheles adults 
during the period from August 25, 1945 to October 12, 1948 
(observed favorable season for the dispersion of the species). 

The species trapped are ranked as follows: 

1 .A. vagus var. limosus 

2. A. annularis 

3. A. hyrcanus var. nigerrimus 

4. A. hyrcanus var. lesteri 

5. A. philippinensis 

6. A. subpictus var. indefinitus 

7. A. barbirostris and A. tessellatus 

8. A. manalangi and A. minimus var. fiavirostris 

In spite of the extensive search by a group of six trained 
men, captures of Anopheles imagines in their daytime resting 
places (Table 4) along the borders of the streams were few, 
owing to finished control measures. A. minimus var. fiaviros¬ 
tris, A. filipinse, A. vagus var. limosus, and A. hyrcanus var. 
lesteri were caught from only four spots in view of the extensive 
elimination of favorable harborages before the war. 

MALARIA CONTROL WORKS IN THE SOUTHERN URBAN DISTRICT 1 

In the Southern Urban District, unlike that of the Northern 
Rural District, malaria control works financed from fiduciary 


* Compiled from the records of the Section of Malaria Control. 
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funds from the University of the Philippines, and from the Ad¬ 
ministration of Quezon City were undertaken by the Malaria 
Control Section of the Department of Health in the U. P. Site 
and in other areas of the district from November 1988 to 
November 1941. The accomplishments and effective results 
as shown in the findings on anophelism in the locality were as 
follows: 


Accomplishment* in the field Meter* 

Automatic siphon sluices (PI. 1, Ag. 1). 6 

Canals in the main streams (PL 1, As. 2). 2,240.00 

Ordinary “ripraps” (PI. 1, Ag. 8). 1,298.00 

Semi-culverts (PI. 2, Ag. 4, 6, 7). 1,977.66 

Canals dugged in natural adobe stone (Pi. 2, Ag. 6) 1,348.99 

Total . 6,869.94 


In addition to the permanent hydrotechnical control measures, 
temporary measures such as spreading of one per cent Paris 
green with fine road dust, in the unimproved streams, and clear¬ 
ing and sloping stream banks to destroy Anopheline harborages, 
were also undertaken. 

Gradual and steady decrease of A. minimus var. flavirostrie 
larva in relation to the other species resulted as the important 
breeding habitats were destroyed by the application of hydro- 
technical measures. The yearly reductions were as follows: 

Year 1938—19,484 in 38,801 total larva collection, or about 60 per cent. 

Year 1939—52,322 in 116,462 total larva collection, or about 46 per cent. 

Year 1940—7,741 in 31,877 total larva collection, or about 24 per cent. 

Year 1941—1,312 in 6,928 total larva collection, or about 20 per cent. 

The annual larval densities were steadily reduced as follows: 

1938 .90 l.p.d. 1940 . 0.07 l.p.d. 

1939 . 0.40 l.p.d. 1941 . 0.02 Lp.d. 


Other Anopheles species had very low annual larval densities, 


as shown below: 

1938 

1989 

1940 

1941 


l.p.d. 

l.p.d. 

l.p*d. 

I.p.d. 

A. manalangi . 

0 

0 

0.01 

0.02 

A * filipinae . 

0.01 

0.01 

0.002 

nil 

A. karwari . 

0 

0 

nil 

0 

A. ludlowi . 

0 

0 

0 

0.002 

A. vagus var. limoaus . 

. 0.02 

0.09 

0.08 

0.03 

A, barbiro8tri& . 

. 0*78 

0.84 

0.09 

0.01 

A. hyreanua var* nigerrimm . 

. 0.02 

0.003 

0.001 

o.pi 
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A. subpictus var. indsfinitus ____ 

0 

0.001 

0.01 

0.01 

A* kochi ... 

nil 

nil 

nil 

0 

A. phdHppmsnsis ... 

0.09 

0.02 

0.001 

0.001 

A. annularis . 

0.02 

0.02 

0.01 

0.008 

A. hyeamus var. lesteri . 

0.004 

nil 

nil 

0 

A. maculatus . 

0 

0 

nil 

0 


Available records of the human-baited, and carabao-baited 
traps for the months of June, July and October, 1941, in Ba- 
rangca, Quezon City, show that, of 343 anopheles adults trapped 
in tiie former, no A. minimus var. flavirostris was found; while 
in the latter, out of 24,957 imagines caught only 15 of the vector 
species or 0.06 per cent were noted. 

The results of the catches in the animal-baited trap in Dili¬ 
man near Tanke Creek show that the average annual density 
of A. minimus var. flavirostris was 0.42 a.p.t.h." in 1940, as 
compared with only 0.18 a.p.t.h. in 1041. Moreover, it was 0.66 
per cent in 1940 in a total of 187,013 trapped imagines, as com¬ 
pared with 0.20 per cent in 1941 in a total of 509 caught adults. 
To show its relation with the other species, the following results 
are presented: 



1940 

1941 

Anopheles 

Annual average 
Adult density 

Adult In 
per cent 


Adult In 
percent 

Minimus var...... 





ftaeiroetri* ______ 

0.42 

0.66 

6. is 
o 

6.20 

o 

Naeulalus _..........___ 

0.004 

0.01 

Manalangi __.................._ 

0.86 

0.66 

0.24 

0.08 

0.20 

0.08 

0.06 

0.86 

17.64 

Filipino*. .. 

0.29 

0.36 

lAtarali* .-.. 

Ludlawi ................................ 

0.26 

1.1$ 

0.89 

1.81 

o;o8 

0.62 

var, liman us ____ 

14.24 

22.81 

16.86 

____ 

SubpiHue var._______ 

Jndtfinilus . 

2.89 

4.43 

1.14 

1.21 

0.06 

Barbiroatris - _.........._..._ 

0.06 

0.08 

0.06 

Hvreanue var........................... 

Ntgerritnu* r _......._............... 

4.04 

6.84 

11.16 

0.10 

! 11.99 

0.10 
24.66 
43.88 
o 

TeeeekUue ..........__.....____ 

0.20 

0.81 

PhiUppinansi* .......................... 

20.66 

82.86 

22.99 

Aftftfwfrfr .____ 

19.29 

80.22 

40.40 

K’artoart r __........_......... 

0.06 


0 

Kochi . 

0.06 

0.09 

0.004 

0 




A full year of trapping 1941 in Barrio Obrero gave the fol¬ 
lowing results with carabao as bait: 

Annual 

average 

density Adults in 
«.p.t.h. percent 


A. minimus var. flavirostris .—. 0.48 1.88 

A. manalangi . 0.81 1.88 


a Adults per trapping hour 
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A. fitipitue . 0.06 044 

A. UtoroUs . 0.01 0.00 

A. tudlowi . 0.25 1.00 

A. vagus var. Itmosus . 11.11 4747 

A. eubpictua var. indsfinitua . 0.71 8.00 

A. barbiroatria . 0.01 0.03 

A. hyreanus var. nigerrimus . 5.07 8148 

A. tesaellatua . 0.06 0.25 

A. philippinenaia . 2.05 8.75 

A. annularis . 8.88 14.41 

A. karwari . . nil 0.001 

A. koehi . 0.001 0.008 


Thus, it might be noted that harmless species, particularly 
A. vagus var. limosus, A. hyreanus var. nigerrimus, A. annularis, 
and A. philippinensis predominate over A. minimus var. flavi- 
rostris. 

The effect of the mosquito control (anti-imaginal) measures 
appears most significant on A. minimus var. fiavirostris density 
in their daytime resting places in relation with other species. 
The average annual density per man-hour search dropped from 
0.03 a.p.m.h.s. a in 1938 to 0.01 a.p.m.h.s. in 1939, 0.003 a.p.m.h.s. 
in 1940 and 0.002 a.p.m.h.s. in 1941. 

In comparison with the minimum A. minimus var. flavirostris 
density of 33.8 a.p.m.h.s. during the favorable dispersion months 
in the area near the South Portal, La Mesa, Novaliches, in 1932 
(10), the foregoing findings are indeed negligible, considering 
that A. minimus var. fiavirostris constituted 80 per cent in 1938; 
51.54 per cent in 1939; 44.52 per cent in 1940; and only 8.96 
per cent in 1941 of the total annual Anopheles harborage 
catches in Quezon City. 

The human-baited trap in Diliman registered a very low A. 
minimus var. fiavirostris density with 0.02 a.p.t.h. as its peak 
from January, 1940 to November, 1941. In barrio Obrero, 
Kamuning Street, from January to November, 1941, a peak of 
only 0.05 a.p.t.h. was obtained with the human-baited trap. 
It is, therefore, evident that, judged from the paucity of the 
vector-species, malaria was of minor importance in the Southern 
Urban District of Quezon City. Such small catches of A. mini¬ 
mus var. fiavirostris may be attributed to the hydrotechnical 
measures introduced in the City. 


* Adults per man-hour search 
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SUMMARY AND CONCLUSION 

1. Malaria is presently endemic among the inhabitants of the 
communities surrounding the Capitol Site. The endemicity 
gradually decreases from the Northern limit of the city south* 
ward to the communities near the University of the Philippines 
site. 

2. Malaria is absent in that part of the Southern Urban 
District close to Manila and San Juan, Rizal. 

3. The density of the mosquito vector, Anopheles minimus 
var. flavirostris, decreases as the land development increases 
southward from the Northern to the Southern boundaries of the 
city. 

4. The mosquito control measures (anti-larval and anti-ima- 
ginal) directed against the vector species have redounded to the 
control of malaria in the Southern Urban District. The effetcive 
and practical value of permanent control measures have been 
demonstrated. 

5. The malaria picture in Quezon City is what is usually seen 
in other areas of the Philippines, in that the disease is present 
in primitive barrios and sitios, but insignificant or absent in 
developed cities and towns, in conformity with the natural 
habitats of the vector species. 

6. A. maculatua appears in a very low density, while A. 
mangy anus is absent. 

RECOMMENDATIONS 

In the light of our findings on malaria in Quezon City, we 
offer the following recommendations: 

1. A committee consisting of malariologists, entomologists, 
and sanitary engineers to draw plan and program of malaria 
control should be created. 

2. The necessary funds should be provided to carry out the 
plan and program drawn. 

3. In consonance with the city building, we recommend per¬ 
manent malaria control works:—these will be the continuation 
of the permanent hydrotechnical measures presently existin g 
in the Southern Urban District, and their extension in the 
Northern Rural District of the City. In the construction of 
such permanent structures, the Master Plan Layout of the City 
must be consulted. Such projects will improve the general sani¬ 
tation and beautify the locality. 

4. Temporary anti-malaria measures may be resorted to, if 
and when scientific observations warrant their applications. In 
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so doing unnecessary loss of time and wastage of money may be 
avoided. 
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ILLUSTRATIONS 


Plate 1 

Fig. 1. Automatic siphon sluice, University of the Philippines Site (Southern 
Urban District), Quezon City. 

2. Raprapped canal for river tributary. Balara Filter Site (Southern 

Urban District), Quezon City. 

3. Ordinary “ripraps” after straightening a small stream. Diliman 

Site (Southern Urban District), Quezon City. 

Plate 2 

Fig. 4. Inverts with adobe “ripraps” and cement tiles (manufactured by 
the Unit) for shoulders. University of the Philippines Site (South¬ 
ern Urban District), Quezon City. 

5. Laying out the drainage system. University of the Philippines Site 

(Southern Urban District), Quezon City. 

6. Canal dugged in natural adobe stone (stream bed) Balara Filter 

Site (Southern Urban District), Quezon City. 

7. Inverts finished with cement tiles. University of the Philippines 

Site (Southern Urban District), Quezon City. 
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REVIEW OF PHILIPPINE BASEMENT GEOLOGY 
AND ITS PROBLEMS*' 

By Eabl M. Ievino 

Of tA« Geologist, V. S. Geological Survey 

ONE PLATE AND FIVE TEXT FIGURES 

INTRODUCTION 

Consideration of the basement formations arises in connec¬ 
tion with the compilation of a new geologic map of the archi¬ 
pelago by the Philippine Bureau of Mines. 

Basement formations crop out in the cores of many Tertiary 
mountain ranges and underlie approximately thirty per cent 
of the land area of the Philippine archipelago. The rocks con¬ 
sist of sedimentary and volcanic types that are metamorphosed 
to varying degrees and these are cut by a wide variety of 
plutonic and hypabissal igneous intrusives. The oldest paleon¬ 
tologically dated formations overlying the essentially crystalline 
basement are lower to middle Tertiary in age; the oldest dated 
formation within the basement rocks is Jurassic in age, accord¬ 
ingly, if the history of the Philippine archipelago has been 
comparable to that of adjoining archipelagos or to the con¬ 
tinental mainland, possibly as much as 80 to 90 per cent of 
geologic time may be represented within them. 

The present review, consisting of a compilation of published 
as well as unpublished data, attempts to describe briefly the 
distribution, constitution, and geologic relations of the basement 
formations as they are now known on each of the principal 
islands, or island groups, of the archipelago. Owing to great 
hiati of information, and generally inadequate descriptions 
rising out of many previous investigations, the compilation 
serves to emphasize how imperfectly the basement formations 
are known or understood. If the paper fails to convey an ade¬ 
quate concept of the rock units, perhaps its value lies in the 
stimulation of present and future students toward their more 
precise study in the future. 

Certain problems and tentative generalizations are set forth 
at the conclusion of the paper. 


i Prepared for the Seventh Pacific Science Congress, Auckland, New 
Zealand, February 1949, and published by permission of the Director, U. S. 
Geological Survey. 
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ISLAND OF LUZON 

The largest area of basement formations of the Philippines 
(Plate I) is exposed in the high cordillera of northern and 
eastern Luzon. The outcrop area is “Y” shaped. Yhe western 
leg outcrops along the northwestern cordillera of the Ilocos 
and Mountain Provinces, and the eastern leg, including the stem 
of the “Y”, follows along the Sierra Madre cordillera of the 
Pacific coast. Another large area crops out along the Zambales 
Range on the west-central side of the island. Several smaller 
areas are exposed along the peninsular ranges of the Pacific 
coast in southeastern Luzon and on adjacent islands to the east. 

NORTHWESTERN CORDILLERA 

Ilocos provinces .—One of the earliest investigations of the 
older formations of Luzon was undertaken by W. D. Smith 
(1907) in Ilocos Norte Province. 

On the left bank of the north-flowing Baruyen River, Smith 
found float boulders and local outcrops of red, fine-grained, 
fissile chert which breaks into slabs 5 millimeters to several 
centimeters thick; to it he assigned the term “Baruyen chert”. 

Smith described thin-sections of the chert as follows: 

“This rock is seen to consist of a fine grained, amorphous groundmaiw 
of chalcedonic silica, copiously stained with oxide of iron, with almost 
innumerable round and oval areas which are more or less dear. In or¬ 
dinary light the whole section resembles sections of some of the radiolaria 
cherts of the San Francisco peninsula, to judge from my memory of 
them and from descriptions.” 

Besides finding what he believed to be Podocrystia and 
Bothryocampo in the Ilocos cherts, at a much later date Smith 
(1924, p. 72) stated that he was able to identify specific forms 
of the genera Cenosphaera and Dictyomitra in specimens of 
lithologically similar cherts from Panay and Balabac Islands. 
These findings and their circumstantial association with serpen¬ 
tine, like the bedded cherts of the Franciscan formation of 
California with serpentine, lead him to assign the cherts a ten¬ 
tative Jurassic age. 

During recent investigation of the area (Irving and Quema, 
1948) large bodies of chert were found closely associated with 
serpentine and chloritic schist, but some are locally interleaved 
with serpentinous schist. The chert deposits are intensely 
folded along northwesterly trending axes, and are strongly frac¬ 
tured and brecciated. In many areas the fractures and the in¬ 
terstices of the breccias are filled or healed by chalcedony and 
fine-granular quartz. The formation is intruded, discordantly 
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in general, by peridotite and serpentinite which themselves pos¬ 
sess schistosity and shearing parallel to regional basement 
structure. The basement upon which the cherts were deposited 
could not be distinguished. 

Intruding the cherts and serpentines as dikes in the head¬ 
waters of the westward draining Caraon River, and as small 
lenticular bodies elsewhere, a white, eugranitic to gneissoid rock 
consisting of oligoclase, quartz, and muscovite was analyzed by 
L. A. Salinger of the Bureau of Science in 1906 with the follow¬ 
ing results: Si(> 2 , 72.76 per cent; AI 2 O 3 , 16.16 per cent; NaO, 
5.06 per cent; and K 2 O, 0.66 per cent. Another analysis by H. 
Moreno of the same bureau in 1941 gave Si 02 , 68.86 per cent; 
AI 2 O 3 , 18.16 per cent; NagO, 7.96 per cent; and K 2 O, 2.42 per 
cent. Instead of granulite as termed by Smith, the high silica 
content and the preponderance of soda over potash suggest the 
rock is possibly trondhjemite. 

It is now known that cherts of “Baruyen” type occur widely 
throughout the basement rocks of the Philippines, and may be 
associated either with other sediments, er more commonly with 
volcanics which are metamorphosed in varying degrees. While 
it is true that many contain skeletons of micro-organisms, prob¬ 
ably radiolaria, few can be accurately identified in thin-section. 
Appreciating the general fractious nature of radiolaria for pur¬ 
poses of correlation, the Jurassic age of these cherts, it is be¬ 
lieved, must be held with reservation, in view of the fact that 
lithologically similar cherts occur in many widespread localities, 
and often under quite different geological associations. The age 
of the chert and the orogeny involving them in the Ilocos area, 
and of the intrusion by plutonics, therefore, cannot be dated 
with certainty. The oldest fossiliferous Tertiary beds over- 
lying these rocks are upper Miocene. A thick section of folded 
volcanic agglomerates and tuffs lies between the marine Tertiary 
beds and the basement. These volcanic rocks are not meta¬ 
morphosed and are probably of lower to middle Tertiary age. 

On the highway south of Vigan, Ilocos Sur, diorite crops out 
at Solvec Point but the strongly folded middle Tertiary sand¬ 
stone and shale cover obscures the country rocks into which it 
was intruded. 

James Cushing (personal communication) reported that an 
elliptical north-south trending stock of granitic composition, 
20 by 80 kilometers across, intrudes basic volcanics in the Abra 
gold mining district a few miles east of Bangued, Abra Province. 
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Flo. 2. East-west geologic section from kilometer 21, Mountain Trail, to Ambuelao damsite on the Agno River, Mountain 

Province, Luzon (Irving and Oca, 1950). 
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Mountain Province .—While undertaking a reconnaissance of 
the high cordillera of Mountain Province in 1914, Smith (1916, 
p. 192) found grayish to whitish biotite granite at two points, 
one a short distance east of Bontoc and the other in the Saltan 
Valley. He stated “it appears to be a long intrusive mass 
whose axis runs from northwest to southeast.” Bordering the 
intrusive granite was found a hornblende quartz diorite which 
he considered to be the basal formation for that area. These 
Plutonic rocks are more extensive than their present outcrop 
area and being concealed by overlying extrusive volcanics, the 
country rock into which they were intruded is not known. 

At the Lepanto copper property near Mankayan, the Lepanto 
ore-body occurs in metamorphosed basic volcanics, probably 
metaandesite and metabasalt, which, due to recrystallization, 
have lost most of their primary igneous textures and structures. 
These rocks are intruded by a large mass of biotite hornblende 
granodiorite whose contact passes in a north-northwesterly di¬ 
rection through the property. In the vicinity, both rocks are 
overlain by volcanics, probably of Tertiary age. 

During recent foundation investigations of the proposed Am- 
budao hydroelectric power damsite near the headwaters of the 
Agno River, a traverse (Irving and Oca, 1949) was carried 
across a portion of the central part of the cordillera. The oldest 
recognizable formation in this area consists of a great thick¬ 
ness of metaandesite and metabasalt, locally containing inter- 
bedded chert, impure quartzite, and metagraywacke. The rocks 
are broadly folded along axes trending N. 15° to 25° E. This 
folded sequence is broken into three north-south trending belts 
by elongated intrusives of hornblende quartz diorite which is 
probably the principal agent of metamorphism of the invaded 
rocks. This intruded metamorphosed sequence in turn is cut 
discordantly by smaller bodies of biotite hornblende granodio¬ 
rite and of biotite feldspar granodiorite porphyry. After 
deep erosion of the range resulting from this orogeny, large 
masses of bipyramidal-quartz dacite porphyry were emplaced 
under a shallow rock cover as evidenced by the fine-grained 
texture of its groundmass. All of the foregoing were then 
intruded by thin basalt and andesite dikes that followed various 
joint systems in the rocks. On the bases of direct geological 
evidence, of mineral descent in accordance with the reaction 
principle, and of igneous textures, the first three intrusives 
appear to belong to a single magmatic cycle probably of pre- 
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Tertiary age. The dacite porphyry and effusive dikes are sup¬ 
posedly related to late Tertiary volcanism. 

Baguio Area .—This renowned mining district has been de¬ 
scribed by numerous writers. The most comprehensive of these 
studies was by Andrew Leith (1938). The oldest rocks crop 
out as local areas in Antamok Valley and at Twin Rivers, near 
Itogon. They are described as mildly folded metamorphosed 
rocks, consisting of thinly laminated layers of light-colored sili¬ 
ceous and feldsphatic material, alternating with dark-colored 
hornblende, biotite, and chlorite-rich layers. Individual lamina 
are thin but occasional layers reach one to two feet in thick¬ 
ness. Leith believes these rocks are the product of static thermal 
metamorphism of “originally finely laminated shaly sand, or 
sandy shale, the fineness of the laminae suggesting a silt de¬ 
posited in a lake or shallow sea” and that “apparently the folding 
preceded the development of the metamorphic minerals, for they 
show no regional parallelism, nor axial plane parallelism, such 
as is normal in dynamic metamorphism.” Metamorphism is 
attributed to the rise in temperature attendant with widespread 
invasion of diorite magmas into the sediments when they were 
in “an unconsolidated condition and not under much load”. 

From many years of painstaking work in the district, Paul 
Schafer (personal communication), chief geologist of the Ben- 
guet Consolidated Mining Company, has found several addi¬ 
tional areas of metamorphosed sediments, which, because of 
their isolated positions in the field, cannot be readily correlated. 
The widespread Pugo series in the southern part of the district 
contains metamorphosed volcanics similar in appearance to those 
of the Ambuclao area. Other sediments such as in the Atok-Big 
Wedge and in the Antamok Gold Field mine areas may be 
metamorphosed equivalents of Leith’s Antamok series (Mio¬ 
cene?) , or, they may also be parts of the basement. These older 
rocks are evidently overlain by the widespread, coarse clastic, 
Zig Zag series, which contains some red beds, and are clearly 
overlain by the Mirador limestone of Pliocene age. 

Wisser (1940) argued that granodiorite intrudes extensive 
volcanic-rich sediments of “Vigo” (lower Miocene) type. Un¬ 
fortunately Wisser’s forceful argument loses much of its strength 
through his failure to establish definitely the “Vigo” age of the 
intruded rocks. Schafer, on the basis of additional evidence, 
however, agrees in principle with Wisser and goes further to 
say that the area is intruded by several coarse-grained intru- 
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sives, forming an irruptive complex that in part may be of upper 
Tertiary age, possibly correlative with the Paracale grano- 
diorite of the Paracale Mining district, Camarines Norte. 

The basement country rocks and the youngest coarse-grained 
intrusives enclose the immensely productive veins of the district. 

SIERRA MADRK CORDIIAERA 

Northern Sierra Madre. —in 1913 Eddingiield (Smith, 1924, 
p. 140) passed by boat around the northern end of the Sierra 
Madre cordillera and along the northeastern coast of Luzon. 

Near the ports of Dimalansan and Bicobian, north of Palanan 
Bay, Eddingfield reported coarsely crystalline pyroxenite (peri- 
dotite?) which is locally schistose, and surmised that it may 
extend inland as far as Mounts Cresta and Moises. He then 
reported the rocks near Casiguran Sound, north of Baler Bay, 
to consist mainly of diorite, andesite, and pyroxenite (perido- 
tite?) which probably extend inland for 12 to 20 kilometers. 
East of Baler an outcrop of coarsely crystalline pyroxenite 
similar to that at Palanan Bay was also found. 

About 15 kilometers southwest of Baler on the Bongabon- 
Baler road, Corby (1940) reports a coarse-grained plutonic 
rock (diorite?) that appears to intrude serpentine, meta¬ 
morphosed tuff and volcanics, and agglomerate. Some of the 
latter are intensely deformed and metamorphosed. Except the 
serpentine, the formations appear to be similar to the Pugo 
series, its intrusives, and the superjacent Tertiary volcanic 
rocks of the Baguio district. 

The Central Knot Area. —The area where the Northwestern 
Cordillera joins the Sierra Madre Cordillera in Nueva Vizcaya 
Province is frequently termed the “Central Knot”. This area 
is underlain mainly by thick-bedded, tilted Tertiary sandstone, 
shale, and conglomerate. Abella y Casariego (Smith, 1924, p. 
145) stated that these sediments are in contact with diorite, 
probably by extensive faulting. 

Southern Sierra Madre. —The oldest recognized rocks (Irving, 
1947) of the Montalban-Mount Ralagbag area northeast of 
Manila consist of andesites and basalts which enclose inter- 
bedded horizons varying in the thickness from a few feet up to 
several hundred feet thick, of thin-bedded to thick-bedded, 
regularly stratified, dark-gray clastic sediments, including oc¬ 
casional, finely-laminated red and green chert horizons. This 
interbedded sequence is intensely folded along structural axes 
trending N.-S. to N. 20° E. and is widely intruded by eugra- 

19079-9 
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nitic diorite, with local gabbroic facies, and by huge bodies of 
granodiorite exhibiting strong lineal and platy structures which 
are accordant with the longitudinal structure of the country 
rocks. Moderate regional thermal metamorphism has converted 
these volcanics to metaandesite and metabasalt, and the inter- 
bedded sediments to hornfels-like argillite, impure quartzite, 
metaconglomerate, and jasperoidal chert. At Loobac, north of 
Montalban dam, and at Bosoboso, north of Teresa, isolated out¬ 
crops of serpentinized peridotite are exposed in small erosion 
windows of younger volcanics and for this reason the relation¬ 
ship of the peridotite to other intrusive rocks is not known. 

Following deep erosion, lower Miocene conglomerate, sand¬ 
stone, and shale and the Binaiigonan limestones were deposited 
unconformably on the basement These sediments in turn 
were strongly folded, probably in the middle Miocene, along 
structural axes similar to those of the earlier orogeny. Upper 
Tertiary volcanism is expressed by intrusion of numerous ande¬ 
sitic dikes into the complex, and by deposition of a thick series 
of lavas and agglomerates that mantle and bury the southern 
end of the range opposite Manila. 

Judging from pebbles and boulders in rivers draining west¬ 
ward from the range to the north, similar formations probably 
extend as far north as Cabanatuan and San Jose, Nueva 
Ecija Province. 

Definite age of the crystalline formations has not been deter¬ 
mined. The basement rocks are, however, pre-lower Miocene, 
and judging from the amount of erosion that preceded deposi¬ 
tion of the unmetamorphosed Miocene sediments, they may be 
Mesozoic or older. 

ZAMBALES RANGE 

The Zambales Range is a rugged cordillera extending along 
the western side of the island and lying between the Central 
Valley depression and the China Sea to the west. The range 
is composed of two district groups of igneous rocks of greatly 
different ages: (1) a belt of Tertiary volcanics along the eastern 
side of the range consisting of extrusive rocks on the Bataan 
peninsula and a series of andesite porphyry plugs that extend 
northward from Bataan peninsula and terminate at about the 
latitude of Tarlac, and (2) an unresolved complex of much older 
basic intrusives that extend northward along the western side 
of the range from the Cinco Picos Peninsula west of Subic Bay 
to the Hundred Islands area east of Cape Bolinao. The eastern 
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and western bases of the range are bordered by folded middle 
and upper Tertiary sediments which in turn are overlapped by 
recently elevated Quaternary sediments. 

Smith. (1924, p. 122) reports that the Cinco Picos Range west 
of Subic Bay is composed of pyroxenite, a rock-type found in 
masses of limited size and commonly associated with gabbrok 
intrusives. Judging from the large size of the area that sup¬ 
ports only a meager vegetation, it is probable that much of the 
area is underlain by peridotite and serpentine. 

At the latitude of Masinloc, the range appears to be composed 
of coarse-grained orthopyroxene gabbro which, as observed in 
road cuts, is coarsely banded. The banding strikes north-south, 
approximately parallel to the trend of the range, and commonly 
dips from 30° to 60° to the east. Both gabbro and diorite sur¬ 
round large masses of serpentinized peridotite in the vicinity 
of tiie great Masinloc refractory chromite ore-bodies, and fine¬ 
grained gabbro and diorite dikes cut both ore and serpentine 
country rock. The serpentine bodies therefore may have been 
much larger at one time and, during the gabbro-diorite igneous 
cycle, were broken and separated into smaller masses, which 
even yet are one to several miles across. The relationship of 
the later gabbro and diorite to the aformentioned banded gabbro 
requires additional study. 

At the latitude of Santa Cruz, fifty kilometers farther north, 
the western side of the range is composed largely of serpen¬ 
tinized peridotite extending to a short distance east of the Acoje 
metallurgical chromite mines. In this area the serpentine in¬ 
trusive is more than 12 kilometers wide. The eastern part of 
the range is reportedly composed of gabbro and probably dio¬ 
rite. On the Acoje mine road near a limestone quarry at the 
base of the range, a reddish, iron-stained, intensely fractured, 
siliceous rock, which appears to be ferruginous chert, is ex¬ 
posed. This is the only known occurrence at present of pre- 
intrusive sediments in the Zambales Range. 

In 1912, Fanning (1912) undertook a rapid reconnaissance 
of the northern end of the range where it descends to sea level. 
Peridotite was observed on Portuguese Point near Sual. Gabbro 
was found in abundance from Sual northwestward and also south 
of Barlo; it was classified microscopically as hypersthene gabbro 
or norite. Syenite appearing “to occupy a position between 
granite and diorite" was reported in the same areas. Granite 
also is reported outcropping over small areas near Pao Bay, and 
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on Balincaguin River, 5 kilometers south of Barlo. Fanning 
made no attempt to describe the geologic relations of these 
igneous formations to one another, or to the country rocks 
which they must have intruded. 

The basement rocks of Zambales Range, therefore, are seen 
to be one known small area of metamorphosed, pre-intrusive, 
sedimentary rocks near Santa Cruz, but mainly of intermediate 
to ultra-basic igneous types. Small areas of acidic plutonites 
occur at the extreme northern end of the range. Only when 
detailed regional mapping is undertaken will it be known whether 
the igneous sequence represents one or more intrusive cycles. 
The largest refractory and metallurgical chromite deposits 
of the Philippines and several small copper prospects, probably 
related to the gabbro-diorite magmatic sequence, occur in this 
largest known area of peridotites in the Philippines. The old¬ 
est dated Tertiary sediments overlying these rocks are lower 
Miocene. 

SOUTHERN LUZON 

Tayabas Isthmus .—Two areas of basement rocks crop out 
in the Tayabas Isthmus area of southern Luzon, one along 
the northern coast from west of Atimonan to the Santa Lucia 
River, the other bordering the south coast between Pinacapulan 
Point and Pitogo and extending inland 6 to 6 kilometers. 

The northern area is reported by Birch and Merchant (Corby, 
1940) to consist of coarsely crystalline diorite, which is locally 
intensely fractured and filled with quartz veins. Patches of 
green (chlorite?) schist are present. Altered green basic la¬ 
vas, some serpentine, and gray schists (phyllites?!) of northwest¬ 
erly strike are found along the coast northwest of Atimonan. 
Similar rocks are reported on the northern side of the long, 
narrow Alabat Island to the northeast. The relationship of 
the various types to one another is not stated. 

The southern area, according to the same author, consists 
of coarsely crystalline diorite. Unlike the northern area, the 
basement diorite is little sheared, and gneissoid structures are 
absent. The overlying metamorphosed Quezon formation of 
Oligocene (?) age appears to be similar to beds described by 
Pratt on the Caramoan Peninsula. 

The oldest unmetamorphosed Tertiary rocks in this area 
are the Tayabas limestone (lower Miocene) which crops out 
south of Summit and along the coast southeast of Atimonan. 
The formation rests locally on schist, gneiss, and on volcanics. 
A small inlier of limestone grit overlying volcanics along the 
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axis of the Pitogo anticline, and lithologically similar to the 
Tayabas limestone, yields the Eocene orbitoid, Camarina. This 
appears to be a still older unit which is buried beneath the 
widespread Miocene sediments. 

Paracale District .—Immediately before the war, geologists 
of the Philippine Bureau of Mines under the direction of W. 
Benjamin Meek (1941), conducted a detailed geologic study 
of the Paracale gold-mining district. 

The oldest known rocks in this district are serpentinized 
peridotites. The country rocks into which the peridotite must 
have intruded are not recognized. Approximately 8,000 feet of 
lower Miocene shales, arkosic and graywacke sandstones, con¬ 
glomerates, and minor limestone beds, are interpreted by these 
geologists as deposited across the eroded surface of the peri¬ 
dotites. These rocks were intensely folded along northwesterly 
trending structural axes, and intruded by amphibole diorite 
probably in middle Miocene time, and by basalt and andesites 
extending, it is suggested, in the Pliocene. The Tertiary 
sediments were thermally metamorphosed by the diorite intru- 
sives which also were the ore bringers for the iron deposits 
of Larap Peninsula, Calambayungan Island, and the Agusan 
Iron Mines east of Batobalani. During the Pliocene and pos¬ 
sibly extending even into the Pleistocene, the gneissoid biotitic 
Paracale granodiorite, Meek believes, entered mainly as a domal 
intrusive into the peridotite rocks and crops out now as a west- 
northwesterly trending, oval-shaped stock. The rich gold veins 
of the district are contained mainly in fractures and fissures 
of this latest intrusive. Regional stresses and possibly in¬ 
trusive pressure imposed a compact schistose structure upon 
the serpentine immediately along the contact and a gneissoid 
structure that boxes the compass within the granodiorite. 
Some sediments along the southern and western margins of 
the granodiorite intrusive are reported to be granitized. 

These geologists state that although the basal peridotites 
may be very old, they can be identified as only older than the 
lower Miocene sediments deposited across them. Other invest 
tigators who have reported peridotite cutting even younger 
rocks in this area appear to have confused peridotite with basic 
volcanic rocks and other basic dike-intrusives. 

It is significant to note the youthful age Meek attaches to 
the intrusives and to the metamorphism of the country rocks 
they invade. 
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With reference to the Paracale granodiorite, unlees good evi¬ 
dence exists to the country, the present writer would be dis¬ 
posed to believe that its emplacement followed the intrusion 
of the iron-ore-forming diorite, as part and parcel of the same 
igneous cycle. The development of the gneissoid structure in 
the granodiorite seems to suggest that it too may have been 
emplaced during a late stage of the middle Miocene orogeny. 

Southwestern Coast .—Basement rocks crop out along the 
coast between Panganiran and Pantao, opposite Burias Island, 
consisting Birch reports (Corby, 1940), of “basic rocks and 
metamorphics” intruded by later diorite. Between Cabarian 
and Malacbalac, the rocks are described as highly veined and 
fractured serpentine. 

Caramoan Peninsula .—The rocks of this relatively inacces¬ 
sible area were described by Pratt (1916). The mass of the 
peninsula, Pratt states, consists mainly of metamorphic rocks, 
including “talc and mica schist, schistose massive rocks, and 
marble”. The schists are considered to be of sedimentary origin. 
The planes of schistosity are parallel to the bedding planes and 
though the beds are strongly crumpled and distorted, stratifi¬ 
cation is rarely obliterated. Stratification and schistosity strike 
west-northwest. 

Pratt defined and measured the following partial section 
along a stream flowing into the Lagonoy river is the vicinity 
of Saban g: 


Strata 

Approximate 
thicknaw in 
raatara 

Green schists: imperfectly bedded, compact, hard rocks- 

Fine-grained marbles; homogeneous, grey to white_ 


200 

20 

Thin'fissile beds of talc-schist, schistose'shale, and micaceous 
schists; green, yellow, and brown, with quartz lenses along 
bedding planes-.. i 


500 

White ana blue marble_____ 


2 

Fissile beds of schists like above, but gradually passing into ! 
schistose, massive, light green or blue clastic rocks_ 


800 

White marble-... 


5 

Massive schistose fragmental rocks; light green to blue- 

Undetermined 


Under the sub-title “Correlation”, Pratt states: 

44 The metamorphic sedimentaries exhibit a succession of beds identical 
in its main features with the Philippine column of Tertiary sedimen¬ 
taries. The observed sections in the metamorphosed sedimentaries and 
in the unchanged sedimentaries further east are similar, although 
the lower part of the metamorphosed section is developed in greater 
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thickness than the corresponding division of the unchanged rocks. More¬ 
over, in ascending the Caramoan river, one passes gradually from un¬ 
changed sedimentaries to metamorphosed sedimentaries: that is to say, 
there is an evident transition from one formation to the other with 
no definite line at contact" 

Pratt reports peridotite along the south coast of the peninsula 
at the base of the sedimentary rocks. Near Guijalo and Pa- 
rucban fresh diorite forms the basement whereas on adjacent 
islands gneissic diorite seems to predominate. Hornblende 
diorite also was found in the vicinity of Mapid and around 
Tambang Bay on the north coast. On the east coast of Tarn- 
bang Bay, ^ continuous exposure of a rock believed to be 
peridotite was found. 

It thus appears that the plutonic igneous complex forms 
the basement to the metamorphosed sediments. Dynamother- 
mal metamorphism converted the sedimentary rocks of the 
central and western parts of the peninsula to schists, leaving 
the sedimentaries at the eastern end unmetamorphosed. 

The discovery of Tertiary sediments, thus metamorphosed, on 
the Caramoan Peninsula and in the Paracale district, and pos¬ 
sibly in the Baguio area, points the question whether other 
crystalline schists in the Philippines might be of Tertiary age, 
and introduces the cartographic problem whether Tertiary 
crystalline schists should or should not be considered as part of 
the basement. 

Southeastern Albay Province .—The basement rocks of Cagra- 
ray and Batan Islands acording to Birch and Merchant (Corby, 
1940) are serpentine, and appear to be brought up by slicing 
along strong northwesterly trending faults. Judging from the 
number and distribution of its outcrops, serpentine probably 
has considerable areal extent beneath the Tertiary cover. The 
oldest dated formation in this area is the Sula limestone, of 
Eocene age. The somewhat metamorphosed and older Libog 
volcanic series is believed by these authors to overlie the ser¬ 
pentine basement, but'this relationship has not been clearly 
established. 

Rapu Rapu Island (Irving and Cruz, 1949), east of Batan 
Island, is comprised of three distinct rocks group of greatly 
different ages. The eastern two-thirds is underlain by strongly 
foliated epidote-feldspar-chlorite schist which is intruded by a 
gneissoid hornblende metadiorite that also injected the schist 
locally to form banded injection gneiss. The foliation of the 
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schist strikes N. 45° to 60° W., and in the southern part o i the 
island dips steeply southward, while along the north coast it 
dips gently northward. Some of the schists units are clearly 
of sedimentary origin, but their uniform basic composition 
indicates that many of them are probably derived from basic 
volcanics. This older group appears to be the product of an 
early orogeny, and in turn is intruded by an augite-enstatite 
peridotite which underlies the western third of the island. The 
perldotite in turn is intruded by small masses of eugranitic 
hornblende diorite. These latter intrusives probably represent 
a second magmatic cycle during which compressive stresses 
were inoperative. The basement rocks are overlain by small 
patches of Miocene limestone and sandy calcareous tuff which 
dip away from the topographic axis of the island as if they 
had arched over the island during its recent uplift. 

LUBANG ISLAND GROUP 

The Lubang island group comprises several small islands 
about 85 miles southwest of Manila; the principal islands are 
Lubang, Gok>, Ambil, and Cobra. 

The high interior of the larger Lubang Island, from geologic 
studies near Looc Bay and judging from boulders in streams 
descending from the northern slopes, is composed mainly of 
thin-bedded, crenulated, dark-gray, phyllitic schist that contains 
occasional thin horizons, 8 to 12 inches thick, of impure quart¬ 
zite. These rocks are strongly folded along northeast to east- 
west axes in the Looc Bay area, and are intruded, on toe penin¬ 
sula east of Looc, by a cream to buff, coarsely crystalline, biotite 
granite which by weathering and by wave action forms excellent 
commercial quarto-sand deposits along toe beaches. A zone of 
hybrid rocks, several hundred feet wide, is found along the 
intrusive contact south of Looc. Numerous narrow quartz veins 
occur on the country-rock side of this hybrid zone. Similar 
schist, hybrid rocks, vein-quarto, and granite, as well as grano- 
diorite and diorite, are represented among the river gravels 
along the northern base of the range between TiKc mid the 
town of Lubang. 

From a trip along the coast by boat, Smith (1924, p. 259) 
reported serpentinite near the barrio of Viga on the eastern 
coast of Lubang which may be related to that of Ambil Island 
across the channel. The entire island of Ambil appears to be 
composed of this rock. 
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Smith reported that the north and south side of Goto Island 
is composed of schist similar to that of Looc Bay, but the 
central part of Goto is underlain by serpentinite. Granite is 
reported by the same author on the northern part of Maricaban 
Island. 

The basement rocks are overlain by young coral reaf deposits 
on the northern and western plains of Lubang. No Tertiary 
sediments have been reported. 

MINDORO ISLAND 

The central part of Mindoro rises to elevations exceeding 
8,000 feet, and is composed mainly of basement rocks. 
Although gold-quartz veins have attracted prospectors in the 
northern part, and gold placers occur along several mountain 
streams including the Tanibay and Binaba.v Rivers, the interior 
of the island is little known. 

Smith (1924, p. 257) states that schists, similar to those of 
Lubang Island, crop out along the northern side of the island. 
He also reports that rock specimens secured by Dr. E. D. Merrill 
from the summit of Mt. Halcon, the highest peak of the island, 
were identified by himself as andesite. 

Teves (1937), in describing the geology of the Puerto Galera 
area of northern Mindoro, found chloritic and calcitic schists, 
biotite-feldspar gneiss, and marble intruded by small serpentine 
masses along the coast, and by large bodies of flesh-colored 
biotite-hornblende granodiorite in the highlands back of the 
port The basement rocks in the coastal area are overlain by 
Miocene and younger shales, sandstones, and by recent coralline 
reef limestone. Teves is probably correct in stating that Mount 
Halcon is composed mainly of basement rocks, although volcanic 
types, as stated by Smith, may be also present. 

Dean Frasche is reported by Corby (1940) to have identified 
granite, granodiorite, diorite, gabbro, peridotite, serpentine, 
schists, cherts, and slates, among the rock types in the basement. 

Probably the most striking feature of the geology of the 
island is the discovery by J. S. Hollister, geologist for the 
National Development Company, of the first and only known 
ammonites in the Philippines. The ammonites were first col¬ 
lected from beds exposed near Colasi Point south of Mansalay 
Bay, southeastern Mindoro. Other specimens were found in 
limestone concretions as float along rivers emptying into Man¬ 
salay Bay. Hollister (Corby, 1940) states that back of the 
coast from Mansalay, eastward dipping sediments, several 
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thousand feet thick and consisting of unfoasiliferous hard cal¬ 
careous mudstones, and calcareous or siliceous carbonaceous 
sandstones, may be of the same age. The sediments of this 
section seem to be somewhat finer grained, however, than those 
near Colasi Point where a coarse conglomerate is associated 
with the ammonite-bearing beds. 

De Villa (1941) collected a suit of ammonites from the above 
localities and identified the following species: PhyUoceras sp., 
Perisphinctes taliabvlicus Boehm, Perisphinctes tignoam n. sp., 
Perispkinctes mansalayi n. sp., Opella (Newmayria) sp., Ham- 
matoceras Moluccanum Cloos, Macrocephalites sp., Perisphinctes 
Komodoi, Perisphinctes Sularcum Boehm, Perisphinctes tiziani 
Oppel. These fossils, whose identifications probably require 
review, led de Villa to assign a middle to upper Jurassic age to 
the beds. 

The Mesozoic beds have a northeasterly trend whereas the 
Tertiary beds have a more northwesterly trend; the Mesozoic 
rocks are said to be little more deformed than the Tertiary 
rocks. It is suggested by Corby that Mindoro, like Palawan, 
may be a part of ancient Sundaland. 

Feliciano and Basco (1947) re-studied the Mansalay area 
and they reported that on Wasig Creek, approximately 10 kilo¬ 
meters north of the town of Mansalay, the Mansalay sediments 
are intruded by serpentine, gabbro, and diorite, probably in 
that order, which converted the black shales to hornfels, black 
slate, and silicified shale, and at one point may be responsible 
for the formation of auriferous quartz veinlets as fracture- 
fillings. If these observations are correct, at least two orogenic 
cycles are represented, one in the rocks of the pre-Jurassic 
basement, the other involving the Jurassic sediments. Possibly 
a third oroganic disturbance is represented in the deformation 
of the overlying Oligocene Bandao and the lower Miocene 
Bulalacao limestones. 

ISLAND OF MARINDUQUE 

Marinduque, a nearly circular island that lies northeast of 
Mindoro and midway toward the Bondoc Peninsula of south¬ 
eastern Luzon, is traversed by a north-south mountain range 
which divides it into two nearly equal parts. 

The island was first visited by the geologist, Maurice Good¬ 
man, in 1907, and his manuscript report is quoted extensively 
by Smith (1924, pp. 148-152). 
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Goodman states that the basement rocks of the island are 
composed of diorite, which in places grades into quartz diorite. 
In some places, he states, “notably in the south-western part of 
the island, are immense serpentine and chloritic outcrops which 
resulted from the alteration of the most basic igneous rocks. 
These rocks have in places become so squeezed and shattered 
as a result of metamorphic processes to cause them to take 
on a felsitic texture, and to develop a marked cleavage struc¬ 
ture”. Quartz veins, some containing gold, copper, lead, and 
zinc, fill fractures in the igneous rocks at several localities. 

In the gorge of Maculapuit Creek, a tributary to Boac River, 
Municipality of Mogpog, hematite ore bodies of the Gold 
Star Mining Company, are reported by Frasche (1940, p. 26) 
to be of contact-metamorphic type, occurring along the contact 
between diorite and quartzite (metavolcanics, E.M.I.). 

Corby (1940) reports that diorite and serpentine predominate 
among the basement rocks but other basic intrusives also are 
present. Although the relations are not always clear, diorite 
appears to intruce the more basic types. Stray inclusions of 
marble, possibly related to the marbles of Mindoro to the west 
and of Tablas and Romblon Islands to the south, are occasionally 
found in the serpentinite. Some of the Tertiary limestones 
are crystalline and deformation has imposed a slaty structure 
upon some shales and siltstones. Serpentine appears to pierce 
the Catala marble of middle Miocene age, possibly in diaper 
structure, while near Gasan, a reverse fault brings serpentine 
against the Boac formation of late Miocene age. 

The basement rocks are overlain by steeply dipping Tertiary 
sediments and interbedded volcanics, the oldest of which is 
the Torrijos formation of upper Oligocene to lower Miocene 
age. 

ROMBLON, TABLAS, AND SIBUYAN ISLANDS 

Romblon, Tablas, and Sibuyan Islands and their islet cortege 
form a small group lying north of Panay and about midway 
between the islands of Mindoro and Masbate. 

Adams (1909) published a brief note on the rocks around the 
port and town of Romblon on the northern coast of Romblon 
Island. A fine-grained and thoroughly crystalline marble near 
the town strikes N. 30° E. and dips about 80° to the west. 
It varies from pure white, to mottled and streaked varieties 
in gray, bluish, greenish, or brownish tones. The marble is 
overlain on the west and underlain to the east by yellowish to 
gray micaceous and siliceous schists which are transected by 
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occasional quartz veinlets. Adams regarded both rocks to be 
of metasedimentary origin. The marble provided the basis for 
a polished-stone industry before the war. 

Hollister (Corby, 1940) reports that similar schists are 
extensively exposed in southeastern Tablas and appear to be 
intensely deformed sediments with regular bedding. Marble 
is widely distributed around the northern end of Romblon, 
Alad, and Tablas Islands and on Cobrador Island north of 
Romblon. Scattered patches of marble are found also along 
the eastern coast of Tablas. The extensive outcrops of marble 
on the northern ends of Romblon* Alad, and Tablas Islands, 
according to Hollister, appear to represent northerly plunging 
anticlinal structures in the metamorphics. The oldest unmeta¬ 
morphosed formation overlying these rocks is the Bagolinao 
limestone of middle Miocene age. 

The western side of Sibuyan Island rises with sheer slopes 
to a single summit, Mount Sibuyan, whose elevation exceeds 
6,000 feet. Smith (1924, p. 200) regarded this mountain as a 
volcanic stock. The vegetation of the upper part, as seen 
from the air, is unusually sparse despite the heavy rainfall 
it receives. Because it lacks the configuration of a volcanic 
structure, and has sparse vegetation, it is possible that the 
region may be underlain by serpentinite, at least in part 

ISLAND OF MASBATE 

In describing the geology of the well-known Aroroy gold 
mining district of northwestern Masbate Island, Ferguson 
(1911) distinguishes two groups of rocks in the basement: (1) 
the sedimentary Kaal formation, and (2) the Aroroy quartz 
diorite. The Kaal strata consist of fine-grained, red and dark 
purple slates and occasional interlaminated layers of siltstone 
and graywacke. The beds are considerably contorted and 
metamorphosed, strike northeasterly, and dip steeply to the 
northwest. The hornblende quartz diorite intrudes the Kaal 
formation and although cropping out over only a small area 
in the extreme northern part of the Aroroy district, it widens 
extensively eastward forming the principal rock underlying 
the area between Guinobatan River and Magdalena Bay. In¬ 
dividual outcropB yield specimens that are found under the 
microscope to include diorite, syenite, and gabbro. Due to 
heavy overburden these various types could not be resolved 
into separate intrusives, and, accordingly, were tentatively 
included with the Aroroy quartz diorite formation. 
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Ferguson states that “Little can be said as to the absolute 
age of the Kaal formation. No fossils have been found, but 
judging from its position, its extreme contortion and consider¬ 
able metamorphism, it is my belief that it may be classed 
provisionally as pre-Tertiary, the earliest Miocene shales of the 
Port Barrera formation”. Several words are evidently miss¬ 
ing following the comma after "pre-Tertiary” but it is under¬ 
stood from the context that the Port Barrera formation 
(Miocene) is the oldest overlying formation. 

As a result of mapping by Robert Reed, Corby (1940) 
reports that the basement complex of eastern Masbate has 
the same aspect as in western Masbate. "It varies from 
a massive, chocolate-brown, fine-grained rock, usually bedded 
and jointed, to a dark porphyritic rock; associated with it 
are plentiful tuffs and pyroclastics. Cherts are also present. 
These rocks are often fresh-looking and may be Tertiary in 
age”. 

BALABAC-PALAWAN-BUSUANGA ISLAND GROUP 

The geology of this northeasterly trending island chain is 
probably the least known of the Philippines, yet because, like 
the Sulu Island group, it links the Philippines with the main¬ 
land of Borneo, its geologic and tectonic history may have 
considerable significance in the proper understanding of the 
origin and history of the archipelago. The basement geology 
of each island as it is known will be described beginning with 
the southernmost, and proceeding northward. 

Balabac Island .—In 1918 R. A. Rowly visited Balabac island 
and collected various rock specimens. Among these Smith 
(1924, p. 249) found cherts in which he was allegedly able to 
identify radiolaria of Jurassic age. 

During recent investigations (Irving, 1949), the east-central 
highland part of the island was observed to be composed of 
highly folded and twisted, dark red to chocolate colored, 
ferruginous shaly limestones which contain quite regular and 
persistent ferruginous chert layers, 2 to 6 inches thick, which 
are separated by as much as 1 to 6 feet of limestone. The 
shaly limestone evidently became contorted by the mechanism 
of plastic ftowage. The interleaved cherts layers, on the other 
hand, failed so completely by fracturing that it is difficult often 
to obtain hand specimens larger than small angular fragments. 
The fractured cherts are usually partially healed by later calcite 
veinlets and fillings, and occasionally by pyrolusite veinlets. 
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Along the eastern coast of the island the shaly limestone 
and fractured chert sequence is associated with strongly frac¬ 
tured, and somewhat metamorphosed (chloritized) volcanics of 
basaltic composition. Elsewhere the sediments and the vol¬ 
canics are intruded by small bodies of serpentinized enstatite 
peridotite and by coarse-grained gabbro, specimens of which 
possess a remarkably fresh aspect. Around the southern, 
western, and northern sides of the island the basement rocks 
are overlain by lower Miocene siliceous sandstones and pebble 
conglomerates, with interbedded dark gray organic shales. 
This sedimentary sequence has been thrown into steeply dip¬ 
ping northeasterly-trending folds. Younger faults appear to 
have been important in delineating the distribution of forma¬ 
tions as well as determining the present topography of the 
island. 

The contrasting composition of the shaly limestones and in¬ 
terbedded siliceous cherts, both of which are quite ferrugineous 
and somewhat manganiferous, seems to require special expla¬ 
nation. Because these sediments are in addition associated 
with volcanics, it has been suggested that the sediments are of 
deep sea type, in which submarine volcanic springs may have 
contributed silica to the formation of the cherts. Under the 
microscope, the cryptocrystalline chert is observed to contain 
occasional small, sharply defined, round areas of micro-crystal¬ 
line quartz which may represent recrystallized tests of radio- 
laria, although this could not be established. No unaltered 
or partially altered radiolaria could be found. At any rate, the 
suite resembles certain facies of the Danau formation, described 
as Jurassic (Molengraaf, 1902), Triassic (Umbgrove, 1988), 
or Carboniferous (Zeijlmann van Emmichoven, 1939), and 
which reportedly occurs on Banggai Island, Northeast Borneo, 
30 miles to the south. 

Palawan Island .—At San Antonio Bay on the east coast, south¬ 
ernmost Palawan, McCaskey (Smith, 1924, p. 251) reported 
quartz and red jasper (chert?) among the pebbles along the 
beach, and in the hills to the southwest, “beds of decomposed 
red slate and.rhyolite, or quartz trachyte”. 

During a recent brief visit at the port of Brookes Point by 
the present writer, the pebbles at the mouth of a large river 
that descends from the central cordillera and passes across the 
broad eastern coastal plain, were seen to comprise such various 
types as red ferruginous chert; gray, micaceous, thin-bedded 
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and somewhat schistose quartzite; silicified phyllite containing 
interleaved quartz veins along the schistosity; light-and dark- 
green aerpentinite, coarse-grained granodiorite (ballast?) very 
simitar to Hongkong granite; and a variety of volcanic types 
some of which are metamorphosed. With field binoculars (xlO) 
the central cordillera is observed to consist of rugged angular 
topographic forms alternating with local areas of smooth profile 
and less vegetation, which, together with the pebble information, 
suggests the presence of a metamorphic terrain intruded by 
peridotite or serpentinite. 

On the trail from Separation Point across to Alphonso 
XIII on the west coast, south-central Palawan, McCaskey (Op. 
cit.) reported that quartz and jasper are again found in the 
streams. Across the bay from Puerto Princess, on the flanks 
of Mt. Pulgar, he reported a coarse-grained biotite hornblende 
diorite containing variable amounts of free quartz. In northern 
Palawan, on the trail between Malampaya Sound and Taytay, 
and around Taytay itself, he found “siliceous rocks and quart¬ 
zites.” At Malampaya Sound, McCaskey confirmed the state¬ 
ment made by Commander W. T. Bate of the British Navy 
in 1861, that Mt. Kapoas is composed of granite. From sands 
along the beach he deduced that the rock was probably a 
biotite granite! 

In 1913, Rowley spent several weeks mainly in the vicinity 
of Taytay, northeastern Palawan, and submitted a collection 
of rocks which according to Smith include: diorite, chlorite 
schists, graphitic schist, talcose schist, slate, serpentine, quart¬ 
zite, chert, and younger unmetamorphosed sediments. 

E. M. de Villa (1941) spent two months on Palawan and is 
the first to present a reconnaissance map of the island. At 
the small village of Gulang Gulang, near Mt Kapoas on the 
south end of the already mentioned Malampaya Sound, de 
Villa found a dark, iron-gray, dense rock that separates into 
thin parallel layers like a roofing slate to which he assigns the 
formation name, Gulang Gulang slates. The comparatively 
undisturbed and homogeneous slates, with beds varying from 
20 to 30 feet in thickness, strike N. 30° to 70° W., and dip uni¬ 
formly 40° to 60° north. The formation is said by de Villa “to 
lie upon some schistose rocks, chlorite-, graphite-, and talc- 
schist, the junction appears to be conformable” (?). De Villa 
states that the formation is metamorphosed by the Kapoas 
granite which intrudes it. With no fossils, and upon the basis 
of lithologic similarity to the “old slates” of Borneo, and to 
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slates associated with the ammonite-bearing shales of Mindoro, 
he assigns, questionably, a lower Jurassic age to the formation. 
These rocks in turn are overlain by shattered quartzites. 

The biotitic Kapoas granite, de Villa states, crops out in 
addition east of Bacuit, west of Aborlan in the south-central 
part of Palawan, and on the island of Linapacan northeast 
of Palawan. The rock is commonly pale gray, fine-grained, and 
contains abundant quartz. Peridotite also was reported to 
' crop out extensively west of Puerto Princess, and gabbro as¬ 
sociated with peridotite near Baheti, Bentoan Bay. The age 
of the peridotite and gabbro with respect to the granite is 
not given, nor the age of the orogeny, or orogenies, implied 
by their emplacement. 

Eocene limestone at Maytiguid Island, and highly folded 
lower Miocene limestone north of Puerto Princesa, overly the 
foregoing basement formations. 

Linapacan Island .—The Linapacan metamorphic series, as 
termed by de Villa, crops out on northern Palawan, on Lina¬ 
pacan, and on Culion and Busuanga Islands to the north. 
De Villa describes the series as it occurs on Linapacan Island, 
to consist of: (1) an underlying agglomerate containing large 
boulders of pure white quartz and manganese and iron-stained 
blocks of Kapoas-type granite near San Miguel, Linapacan; 
(2) an overlying unit, unconformable, of 20 meters of ap¬ 
parently rhythmically stratified, laminated quartzite, whose 
laminations vary in thickness from a few millimeters to 2 or 8 
centimeters, and which sometimes are separated by thin clay 
partings; and (3) an overlying unit of coarsely stratified 
massive, compact, yellow quartzite, 30 to 40 meters thick. 
On Linapacan Island these sediments are said to be relatively 
flat-lying, but on Busuanga Island they have high dips. The 
sequence is regarded by de Villa to be of upper Eocene age on 
the basis of Himalayan-Malayan peninsula geology (!). No 
fossils are mentioned. The above-mentioned rocks are overlain 
locally by middle Miocene limestones and younger sediments. 

Cvlion Island —Smith (1924, p. 254) quotes from a manu¬ 
script by McCaskey that in sea-cliffs below the town of Culion, 
Culion Island, he observed “a continuous exposure of highly 
metamorphosed, twisted and contorted, and occasionally faulted, 
quartzites.” The quartzite is light yellow, varying to pink, and, 
at one outcrop where a thickness of about 18 meters was 
exposed, 160 thin but distinct laminae were counted. From a 
trip around the island by boat, with brief observations at 
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several points, the island, according to McCaskey, appears to 
be composed mainly of thin to thick-bedded quartzites con¬ 
taining interlaminated and interbedded argillites. Thus far, 
attempts to determine the age of these rocks have been un¬ 
successful. 

Bimumga Island .—On the southern coast of Busuanga, Mc¬ 
Caskey found outcrops of highly siliceous rock that appeared 
identical with the quartzites of Culion. From mining opera¬ 
tions it is known that Busuanga is composed entirely of highly 
folded, thin-bedded quartzite and chert of unknown age. 

TANAY ISLAND 

Much that is known of the basal rocks of Panay results 
from the work of the Spanish geologist, Enrique Abella y 
Casariego (1890), between 1886 and 1890. 

The island of Panay is roughly triangular in form, bounded 
on the west by a youthful cordillera, trending north-south, and 
composed mainly of crystalline rocks, and on the east by a 
lower, northeasterly trending mountainous cluster composed 
of similar rocks. A belt of basement rocks connects the two 
cordillera across the northern part of the island. Between 
these unequal diverging cordillera, the basement formations are 
overlain by an almost complete section of middle and upper 
Tertiary sediments said by Pratt to be 9,000 meters thick. 
The Tertiary sediments are flexed into a broad syncline which 
plunges gently from a low northern divide southeastward to¬ 
ward and beneath the Iloilo plain. 

The basement rocks of the western cordillera are composed of 
thin-bedded siliceous cherts which are interbedded with meta¬ 
morphosed volcanics, some of which retain pillow structures. 
These rocks are cut by various igneous intrusives. Abella y 
Casariego listed the following igneous types from the cordillera: 
picrite (olivine, augite, bronze hypersthene), serpentine, gab- 
bro diorite, quartz diorite, tonalite, andesite, basalt, diabase, 
and trachyte. Picrite was reported on Rio Tigpuluan near 
Amayon, Sibalom, and at Anini, Antique Province, and on 
Mount Sinalman, Miagao, Iloilo Province. 

Serpentine also is found on Punta Mabgaran, Tangalan, Ca- 
piz Province; on the island of Pan de Azucar, and at Conception, 
Iloilo Province. Diorite and quartz diorite occur in a number 
of localities in Capiz and Antique Provinces, and gabbro at 
several points in Iloilo Province. 

1*078 -< 




heast geologic section from near Patnongan, through Bongbongan, 
tiqnc Province, Panay (by Luis Santos Yftigo, 1949). 
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Near the headwaters of the Ulian River in south-central 
Panay, at an elevation of 1,000 feet, Smith (1915) found in¬ 
durated sediments resembling slate which are intercalated by 
diorite sills 3 to 5 meters thick. At another locality in the 
same area is found a '‘blue-black, very dense, exceedingly 
finegrained rock" with conchoidal fracture that possesses a 
fine sedimentary banding. Because its partings were not typ¬ 
ical of a slaty cleavage, Smith called it for want of better 
term, pseudoslate. He found also a reddish, fissile, siliceous, 
jasper-like rock, similar to that of Ilocos Norte on Luzon, in 
which he states he was able to identify the radiolaria: Stylos- 
phera sp., Dictyomitra affina, Cenoephaera minuta, and C. 
disseminata. These fossils lead him to assign a Jurassic age to 
the sedimentary rocks. 

On the Buruanga Peninsula of northwestern Panay, Luis 
Santos-Ynigo reports (personal communication) mica-quartz 
schist which contains interbedded coarse-grained marbles. 
Both strike N. 30° W., and are intruded by a flesh-colored 
biotite diorite. 

During recent examination of the copper-pyrite deposits of 
southern Antique Province, Santos-Ynigo (1949) discerned ex¬ 
tensive thrust-faulting and for the first time conclusively estab¬ 
lished its existence in the Philippines. Thrusting has caused 
intimate imbrication of basement formations with Tertiary 
sediments (See Fig. 3). The oldest formation recognized in 
the Bongbongan and San Remigio cooper mines area, located 
northeast of San Jose, consists of thermally metamorphosed ba¬ 
saltic lavas with interbedded manganiferous cherts, and occa¬ 
sionally, green clastic sediments. Pillow lavas are abundantly 
represented, suggesting that many of the erruptions were sub¬ 
marine. The metamorphics are intensely folded along NE-SW 
axes, and are intruded by strongly serpentinized peridotite, 
by local masses of gabbro containing gabbroic pegmatites, 
and by possibly two generations of diorite. In the late Miocene, 
strong compression from the southeast caused low angle thrusts 
to develope, and resulting that successive plates of basement 
became sandwiched between belts of strongly deformed lower 
Miocene limestones and andesites, and upper Miocene sandstones 
and shales. Late Miocene deformation appears to have followed 
the same trend lines of the basement rocks, resulting that the 
regional geology now has strong northeasterly lineation. It 
is presumed that the basement of this area is of pre-Tertiary 
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age. Radiolaria in the cherts must await competent identi¬ 
fication. 

NEGROS ISLAND 

Santos-Ynigo and Oca (1946) reported about 3,000 feet of 
highly indurated, steeply dipping and tightly folded shale, 
sandstone, and quartzite with local cherty and manganiferous 
horizons, in the area of Kabankalan, south-central Negros 
Occidental Province. The principal axes of folding trend north¬ 
east to southwest and this formation is unconformably over- 
lain by Miocene coal-bearing formations. The authors suggest 
that on the basis of lithologic similarity these highly indurated 
sediments may be equivalent to the Cretaceous (?) Pandan 
formation of Cebu. As lithology alone is a weak field criterion 
for correlation of formations over great distances this possible 
correlation requires additional field data. 

The copper deposits of Sipalay in southwestern Negros are 
reported by Santos-Yiiigo to occur in a considerably altered 
quartz diorite whose age has yet not been established. 

CEBU ISLAND 

Cebu is a mountainous shoe-string island, trending north- 
northeast, in the geographic center of the Philippine archipelago. 
Basement rocks crop out in the north-central part forming 
the back-bone or core, as it were, of the island. A thick section 
of Miocene sediments directly overlying the basement forma¬ 
tions is folded along northeasterly-trending axes and crops out 
extensively around the basement core. Southward they ex¬ 
tend almost to the southern end of the island. Pliocene sed¬ 
iments unconformably overlie the Miocene sediments; these 
are arched into a broad anticlinal structure that determines 
the outline and present trend of the island. The superposition 
of the north-northeasterly elongated dormal structure of tike 
Pliocene sediments upon the northeasterly trending folds of 
the Miocene sediments, complicated further by faulting (prob¬ 
ably related to uplift), results that the intervening Miocene 
sediments now form an antidinorium of complex structure 
between the basement formations and the overlying Pliocene 
sediments. 

During the geological investigation of this island for petroleum 
possibilities, J. S. Hollister and E. Taylor (Corby, 1940) re¬ 
ported the occurrence of a highly contorted and steeply dip¬ 
ping sequence of crystallized and veined limestone, indurated 
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Fig. 4. East-west geologic section through Cebu Island at the latitude of the Tabunoe-Toledo road {by Luis Santos Yfiigo, 1950). 
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shale, and conglomerate along the road from Naga to Uling, to 
which they assigned the formation name, Pandan. Similar 
rocks containing interbedded volcanics are exposed along the 
cross-island road between Tabunoc and Toledo. In a road- 
cut near kilometer post 24, the orbitoid Orbitolina was dis¬ 
covered in a prominent limestone outcrop. Although the single 
fossil was imperfectly preserved, this indicates that these 
rocks may be Cretaceous in age. 

Recent geological mapping by Santos-Ynigo shows that sim¬ 
ilar rocks have broad aerial extent throughout the basement 
area. In places volcanics, varying from andesites to basalts, 
predominate; elsewhere sediments predominate. No structural 
breaks have been noted, accordingly the volcanics and sediments 
appear to be an interbedded sequence of probably considerable 
thickness. Some of the lavas possess well-defined pillow struc¬ 
tures, suggesting that they represent submarine eruptions in 
part. The sediments and the volcanics show varying degrees of 
thermal metamorphism and propylitization; near intrusive 
contacts biotite hornfels, calcsilicate rocks, and epidote-rich 
recrystallized volcanics are common. Despite metamorphism, 
some of the limestones contain fossil remains and it is hoped 
that more data may be obtained regarding the precise age of 
the formation. 

The Pandan formation is cut by several igneous intrusive 
types. The largest known body of serpentinized peridotite cuts 
volcanics of the Pandan near the summit of the Tabunoc-Toledo 
road, at kilometer post 26. Elsewhere serpentine seems to 
be confined to major faults, occurring as strongly slickensided 
blocks within larger fault zones. Occasionally coarse-grained 
hornblende schist, quartz albitite, and albitite impregnated 
hornblende schist are associated with such serpentine blocks; 
these may represent still older country rocks carried tip along 
the fault zone. In several instances, these rocks have been 
transported such distances along faults that they lie between 
walls composed of Tertiary sediments. 4 

In the vicinity of the Toledo copper mine, metamorphics of 
the Pandan type are cut by andesite porphyry bodies and these 
in turn by a slightly porphyritic diorite. The latter intrusive 
appears to have been the source of the copper, for the ore-body 
occurs within the older andesite porphyry. Near Malubog, 
metamorphics of the Pandan type are intruded by larger diorite 
masses. 
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The basement area of Cebn seems to present one of the best 
opportunities for downward penetration, geologically speaking, 
into the older geologic epochs of the archipelago, and warrants 
accordingly detailed and careful study. 

BOHOL ISLAND 

Basement rocks crop out in the northern part of the island. 
Southeast, south, and southwest of the town of Ubay, broad 
areas consist of serpentinized peridotite. 

Corby (1940) reports that the basement complex consists of 
“an heterogeneous mass of volcanic flows, agglomerates, serpen¬ 
tines, intrusives, etc."'. An intrusive plug of Tertiary age near 
llihan is said to be indistinguishable from the volcanics of the 
older rocks. South of Tubigon, in western Bohol, an intensely 
deformed sequence of volcanic rocks and sediments was found; 
it contains an Eocene fauna. The lower Miocene Wahig lime¬ 
stone cropping out in the gorge of the Wahig Biver overlies 
steeply dipping volcanic flows and agglomerate. 

Thus, whereas some of the volcanics mentioned by Corby are 
undoubted Tertiary, others may be pre-Eocene. The age of 
the serpentine south of Ubay with respect to the older volcanics 
is not known. 

LEYTE ISLAND 

Basement rocks were first reported from Leyte by the German 
geologist, Fedor Jagor (Adams, 1909, p. 839) in 1860, when 
he observed grayish-green, chloritic schists near Tanauan, east¬ 
ern Leyte. Adams visited the locality in 1909, and described a 
much squeezed and slickensided serpentine from a quarry one 
mile east of Tanauan. 

From a private report by Ashburner, dated 1888, Becker 
concluded that basement rocks probably crop out on Panaon 
Island south of Leyte. Ashburner reported that gold prospects 
occur in a greenstone porphyry, which, according to Adams, 
might be a “diorite or a diabase”. Adams discovered diorite 
and peridotite on the northern end of Panaon Island, near 
Liloan, and near Malitbog across the channel on the southern¬ 
most Leyte mainland. 

Adams also reported a belt of sedimentary rocks north of 
Tacloban, which have been “metamorphosed into schists and 
altered shales by intrusive igneous rocks”. Corby states that 
isolated hills along the eastern margin of the island as far south 
as Abuyog are composed of igneous rocks which are pre-Oli- 
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gocene in age and form the tectonic core of the island. Hie 
overlying Tertiary sequence has general westward tilt away 
form this structural high. 

Corby also reports that the central cordillera of western 
Leyte is composed mainly of Pliocene to recent volcanic rocks, 
but that they may be in part older basement rocks. ML Mag* 
sanga in northwest Leyte is said to be composed mainly of 
peridotites and basalt. These older rocks are stratigraphically 
overlain by the strongly folded lower part of the Taog form¬ 
ation, of upper Oligocene or lower Miocene age, which may have 
been brought up along the axis of an antidinorium. 

SAMAR ISLAND 

Information regarding the island of Samar is sketchy. Much 
of the available published data originated from a reconnaissance 
trip across the island by H. 6. Schenck and G. B. Moody in 
1920, of which Schenck (1922) published a brief summary. 
Corby, et al, conducted brief studies on the southern and western 
coasts, and on the Daram Islands to the west. 

Central and southeastern Samar is underlain by a great 
variety of rocks. During his cross-island traverse, Schenck 
found red to brown fragments of jasper and chert in the head¬ 
waters of the Ulot river, near Loquilocan, which led him to 
suspect that these rocks might be found in place, probably in 
the area near Lawaan, north of Loquilocan. Two kilometers 
downstream from Loquilocan, he found outcrops of a hard, 
fine-grained, compact, blue-gray rock, which in the field appeared 
to be quartzite, but microscopic study proved it to be a feldspar 
porphyry. Farther to the west, near Bagakay, the rocks, 
composed mainly of fine-grained, fractured volcanics, were found 
in considerable structural complexity. 

Dean Frasche (1940, pp. 25-26) reported the following rock 
types associated with the iron deposits of Pambuhan Sur, 
southeastern Samar; andesite, basalt, gabbro, serpentine, garnet 
schist, quartz monzonite, diorite, and gneiss. In the immediate 
vicinity of the Samar Iron Mining Company, the outcrops 
consist of serpentinixed basic rocks which are overlain by a 
“series of limestones, marbles, and metamorphosed elastics which 
dip to the west and southwest at varying angles.” Hie iron 
deposits are said to occur at the base of the sedimentary aeries 
near the contact with the underlying igneous complex. 

Corby believes that the volcanic rocks of central Samar form 
the basement core of the island. The higher grade metamorphic 
rocks noted by Frasche may be the older of two groups. 
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Fig. 6 . Easi-west geologic section through the Surigao Peninsula at the latitude of the Mindanao Mother Lode 

gold mine (by Luis Santos Ynigo, 1949). 
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Chromite in serpentine is reported by Frasche (1989) on 
Calicoan Peninsula of southeastern Samar and on Homonhon 
Island off the southern coast. 

ISLAND OF MINDANAO 

Basement rocks crop out in three principal areas: along the 
eastern Pacific cordillera; as isolated patches in Hie central 
part of the island where they are exposed through windows or 
in deeply etched canyons in the superjacent Tertiary sediments 
and volcanics; and along the axis of the Zamboanga Peninsula 
to the west. 

PACIFIC CORDILLERA 

Northeastern Islands .—The islands of Dinagat, Bucas Grande, 
Nonoc, and Siargao, off the northeastern tip of Surigao Penin¬ 
sula, northeastern Mindanao, were studied before the war by 
field parties under George H. Kemmer. These islands are 
underlain by serpentinized peridotite. Important chrome de¬ 
posits occur on Dinagat, and large deposits of lateritic iron ores 
have developed upon the serpentine of Nonoc and Hinatuan 
Islands. Upper Tertiary sediments and Recent coral reefs 
fringe these islands and blanket a large area of Siargao Island. 

Surigao Peninsula .—Just before the outbreak of war. Bureau 
of Mines geologists, under the direction of Mr. Robert Crump, 
executed a detailed geologic survey of the Surigao gold district. 
Though all maps and most of the field notes were lost during 
the Japanese occupation, Mr. Luis Santos-Yiiigo (1944) pre¬ 
pared a separate interpretation of the geology of this area. 

The oldest rocks of the Surigao Peninsula are composed of 
metamorphosed clastic sediments and limestones, known as the 
Sohatan formation, after Sohatan, a village on the western coast 
of the peninsula. The Sohatan formation is composed of 
metamorphosed conglomerate, sandstone, marble and schists 
characterized by various types of amphibole, including glauco- 
phane. 

The Sohatan formation has been strongly deformed along 
north-south fold axes. It is intruded over extensive areas by 
serpentine along the western range, and smaller areas of ser¬ 
pentine are found on the northern tip of the peninsula, along 
the Anao-aon River Valley, in the Cansuran placer district, 
and at Nabago near the northeastern coast of Surigao. Small, 
widely scattered, exposures of metamorphosed basalt, amphi¬ 
bolite, metadiorite, and metadacite also are reported. 
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Both tiie metamorphic rocks and the plutonic intrusives are 
overlain by the Mt. Madanlog limestone of Eocene age, and by 
younger Tertiary sediments and volcanics. 

Dahican Bay-Cabadbaran Area. —The great lateritic iron- 
ore deposits of Dahican Bay and vicinity, 90 kilometers south 
of Surigao, were extensively investigated from 1987 to 1989 
by geologists of the National Development Company under the 
direction of Mr. George H. Kemmer. 

The lateritic iron ore deposits overlie a large serpentine mass 
that extends inland for a radius of more than 20 kilometers 
from Dahican Bay. Crystalline schists including gneisses, quartz 
and mica schists, and hornfels, similar to those described by 
Santos-Yfiigo in the Surigao gold ditsrict are found in adjacent 
areas. There appears little doubt that the serpentinized peri- 
dotite of this area has similar intrusive relations to the country 
rocks as that to the north. West of Mount Legaspi serpentine 
is overlain by Eocene sediments. 

Additional interesting features of the basement geology of 
this area reported by Kemmer are: eclogite (?) blocks and no¬ 
dules enclosed in serpentine dikes; blocks of Eocene limestone 
enveloped and partly metamorphosed by serpentine; peridotite 
dikes reported to intrude Miocene sediments. 

Despite controversies in the interpretation of these findings, 
the question whether there may be more than one general period 
of serpentine intrusion in the archipelago is open. 

Goodman (Smith, 1924, p. 239) crossed the narrow range 
between Lake Mainit and the Surigao Sea and found chloritic 
schists; finely laminated, red and brown slates, in some places 
interleaved with marble; talc schists; and red jasper. 

Central Pacific Cordillera. —Montano made a trip along the 
east coast of Mindanao and is quoted by Smith (1924, p. 288). 
In crossing the Pacific cordillera west of Bislig, he found the 
range at this latitude to consist of “Miocene andesites of great 
thickness”. Between Bislig and Cateel, along the coast, he 
collected “madrepores altered at the contact with serpentine”. 

Santos-Yfiigo (personal communication) reports that the 
coastal area between Tandog and Lianga Bay consists of inter- 
bedded metavolcanic rocks and argillaceous sediments which 
strike in a northemly direction. Some of the volcanic rocks 
possess well-defined pillow structures. 

Southeast Cordillera. —West of Pujada Bay, opposite the base 
of Davao Peninsula, basic and intermediate volcanic rocks are 
reported altered in part to chloritic schist. From notes by 
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Goodman, Smith (1924, p. 239) reports that rocks consisting 
of hornblende diorite and chloritic schists crop out in the area of 
the Diuata Mountains. A finely laminated mica schiBt with 
considerable calcite is also abundant. 

In the Davao Gold Mine area near Pantukan, 60 kilometers 
northeast of Davao, Ira Jaroleman (personal communication) 
reports that the country rocks consist of andesitic to latitic lava 
flows with interbedded compact, well indurated, pyrodastics 
some of which may be as acidic as rhyolite in composition. This 
sequence is moderately folded along north-south axes and is 
intruded discordantly by medium to coarse grained diorite. 
Outside of the mine area itself, considerably deformed, dark gray 
limestone (Eocene?) appears to overlie the volcanics. From the 
compact and indurated nature of the pyroclastic volcanics, the 
volcanic series may be pre-Tertiary, but the diorite intrusives 
and gold mineralization, which is similar to the Surigao district, 
are considered to be possibly much younger. 

The central part of the Davao Peninsula is composed of 
serpentine and peridotite. Along the western side of the penin¬ 
sula, near the village of Piso, Mr. L. J. Sundeen (personal 
communication) reports chromite and magnesite deposits in 
these rocks. 

CENTRAL MINDANAO 

Bukidnon .—On the Sayre highway south of Del Monte, various 
phyllitic schists, including piedmontite schist, were collected 
by Grant W. Corby before the war. 

Mimmis Oriental .—Southwest of Cagayan, a large area of 
chlorite schist, slate, and phyllite ranging from magnesia-rich 
to argillaceous and siliceous types, are cut by serpentine masses 
that contain scattered lenses of chrome ore. The metamorphic 
rocks occasionally contain small gold-quartz veins. 

The oldest known Tertiary formation overlying these rocks 
is Eocene in age. These sediments are found in Bukidnon 
Province. Elsewhere the oldest Tertiary formations are Mio¬ 
cene. 

Cotdbalo .—Basement rocks crop out in small areas along the 
road between Cotabato and Davao to the east, but there is no 
information on the rock types. Tertiary sediments and recent 
volcanics are the principal rocks exposed over this vast area. 

ZAMBOANGA TENINSULA 

A belt of highly deformed chloritic schist, gneiss, slate, and 
quartzite is reported along the mountainous axis of the Zam¬ 
boanga Peninsula. Serpentine crops out locally. 
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A broad area of quartzite is exposed on Mt. Kaladis, west 
of Malangas, Sibuguey Peninsula. Glenn Brown (personal 
communication) believes that the quartzite capping of Mt. Ka¬ 
ladis may have been thrust up from the south overriding coal¬ 
bearing Miocene sediments of the Malangas coal district. 
Similar quartzite is found in the Pablo Penao Range north of 
Zamboanga. 


SULU ARCHIPELAGO 

Many islands of the Sulu Archipelago stretching between the 
Zamboanga Peninsula of western Mindanao and northeastern 
Borneo are composed of volcanics, though some are fringed 
and several are completely covered by clastic sediments and 
coral reef formations. The southern Tawi-Tawi Island group, 
however, is extensively underlain by basement formations, dem¬ 
onstrating that the submerged ridge along which this archi¬ 
pelago is distributed is composed essentially of crystalline rocks, 
and is not a constructional ridge of recent volcanic origin. 

The oldest rocks exposed in the Sulu Archipelago, according 
to mapping by F. Merchant (Corby, 1940), is serpentine that 
underlies the northern half of Tawi-Tawi Island and the nearby 
Tumbagaan, Basbas, and Tagalongan Islands. On the Maraning 
River, Tawi-Tawi, the serpentine is said to be intruded by 
gneissoid rocks and by later pegmatites and quartz veins. At 
Port Languyen, the serpentine reportedly contains small amounts 
of chromite. The core of Sibutu Island, of the Sibutu group, 
is reported to consist of diorite. 

Metamorphic rocks are found on Baliungan, Tandubato, Dan- 
dangan, Tandungan, and Calupag Islands southeast of Tawi- 
Tawi Island, but have not been described. Maniacola Island, 
which lies northeast of Tawi-Tawi, is reported to be composed 
of metamorphic rocks intruded by diorite. The islands of Sug- 
bai and Bubuan are composed of metamorphosed agglomerate. 
On Tawi-Tawi the metamorphic rocks are reported to overlie 
the serpentine unconformably, dipping gently to the north, and 
to attain a thickness up to 1,000 feet. The metamorphics there 
in turn are overlain by volcanics and sediments. 

If it is true that this metamorphic sequence overlies the 
serpentine, then it follows that some older country rock must 
exist into which the serpentine was intruded. The intrusion 
of agglomerate by diorite on Maniacola suggests the possibility 
that a younger igneous cycle may exist. 
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The overlying sediments and volcanics have not been dated 
paleontologically, and there is no basis for ascribing a minimum 
age to the metamorphic rocks or to the diorite intrusives. 

PROBLEMS IN BASEMENT GEOLOGY AND CONCLUSIONS 

(1) Nearly fifty years ago George F. Becker stated, “It would 
seem that from early Paleozoic times onward an archipelago 
has usually marked the position of these islands. Prior to the 
Eocene nothing definite is known of them; further investigation 
will very likely disclose Paleozoic and Mesozoic strata there.” 

Although Paleozoic and Mesozoic strata are present in the 
East Indian archipelago to the south and in Formosa and the 
Japanese archipelago to the north, investigation in the Phil¬ 
ippines to date have revealed only that fossiliferous Jurassic 
and Cretaceous sediments are present. Below these sediments 
are metamorphic and igneous terrains whose precise geologic 
age is not known, and because of large distances, geologic 
correlation with rocks of other areas is yet quite premature. On 
the other hand, there are lafge areas of slightly metamorphosed 
sediments which, when careful search is made, may well yield 
older fossils. These areas crop out in east-central Luzon, and 
on the islands of Masbate, Mindoro, Panay, Cebu, Busuanga, 
and Mindanao. 

Axiomatic principles of stratigraphy tell us that all formations 
of a stratigraphic nature, whether sedimentary or of volcanic 
origin, whether metamorphosed or not, must have been derived 
from some pre-existing terrain and deposited upon some pre¬ 
existing, and therefore older, floor. Each stratigraphic unit or 
formation therefore, irrespective whether or not it is cut by 
deep-seated intrusives, must be succeeded downward in the 
geologic column by another formation, or series of formations, 
until some fundamental basement is approached. Until such 
tune that the great variety of metamorphosed formations of 
the Philippines are carefully unraveled as to sequence, the 
fundamental basement and the successive episodes of early geo¬ 
logic history must remain in the dim twilight of knowledge of 
the ancestral Philippines. The great length of geologic time 
before the Jurassic or Cretaceous periods leads one to suspect 
that probably many important periods ©f sedimentation have 
occurred and these sediments have been involved probably in 
several great periods of mountain building. Consciousness of 
this probability is a first prerequisite to a proper geologic frame 
of mind in approaching the study of these rocks. 
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(2) The largest iron and all chromite deposits of the Phil¬ 
ippines are related to “pre-Tertiary” ultrabasic intrasives; 
many small copper and cupriferous pyrite deposits are asso¬ 
ciated with intermediate plutonics; several hypogene manganese 
deposits occur in metamorphosed argillites, quartzites, and 
cherts; certain gold deposits are associated with granitoid intru- 
sives, and apically truncated granitic stocks offer promising 
Helds for future prospecting; weathering and erosion of gran¬ 
itic masses result in commercial quartz sand deposits; and 
granitoid rocks, silicified serpentines or serpentine breccias, 
and marbles, may provide the basis for polished-stone industries. 

The entire metal mining industry of the Philippines, more¬ 
over, is largely concerned with ore deposits occurring either 
within basement formations, or within Tertiary volcanic for¬ 
mations that have been similarly neglected. Whatever the age 
or ages of metalization, until these areas are properly inves¬ 
tigated, many important facts of economic significance will not 
be available. 

(8) From both scientific and economic standpoints, therefore, 
careful and thorough investigation of basement areas is urgently 
needed. Comprehensive study of these formations will not be 
easy. Besides inherent and original complexity, most basement 
formations have passed through one or more orogenic distur¬ 
bances, and the resulting structural and metamorphic effects 
must be evaluated and discounted in order to arrive at proper 
interpretations. Moreover, because of the archipelagic nature 
of the islands, and further, because of the extensive Tertiary 
sedimentary cover, study of these terrains is limited to geologic 
windows which reduce opportunity for uninterrupted study 
and continuous geologic correlation of formations. Because of 
the paucity of fossils, geologic correlation may be limited largely 
to physical criteria. Nevertheless, by application of time-proven 
petrologic and petrographic, stratigraphic, and structural 
methods, assisted by more recently developed techniques includ¬ 
ing petro-fabric investigations, metamorphic facies studies, ig¬ 
neous cycle and metallogenic studies, and geologic age determin¬ 
ations by radioactivity, much will be learned of these proto- 
Philippine formations. 

(4) From the preceding review, several generalizations appear 
to emerge: 

(a) The outstanding geochemical feature of the basement formations 
is its average basic composition. Peridotites or sepentines, gabbros, and 
diorites are the prevailing igneous types. Many basic schists probably 
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mro derived from basic volcanica or ultrabasic plutonic intrusive*. Although 
persilicic plutonic rocks are present in the western and northern islands, 
true granites are so rare as to be considered petrographic oddities. The 
average basic composition of basement terrains may explain geochemically 
why chromite, manganese, copper, and iron are the principal base metals 
produced from the Islands almost to the exclusion of other alloy or base 
metals, and pegmatitic minerals or metals. 

(6) In part because of the basic nature of the primary source rocks, 
the predominant sedimentary rocks of these formations are graywackes 
or their compositional equivalents. Phyllites and schists of the clay-slate 
series appear to be the next most common, although bedded cherts which 
are not to be confused with jaspers of hydrothermal origin, are widespread 
and occurs as horizons within other sedimentary types, or within volcanic 
sequences. Quartzites are found mainly in the southerwestem islands. 
The fact that calcareous sediments are so limited in quantity in contrast 
to their extensive development in the superjacent Tertiary section, prob¬ 
ably like the quartzites, has paleogeographic and paleoecologic significance. 

( e ) Metamorphosed volcanic formations in the basement are becoming 
recognized with increasing frequency. The general composition and con¬ 
stitution of the known basement formations suggest they are not typically 
continental or sialic in constitution. Considering the archipelagic nature 
of the islands, which condition has existed at least during much of Ter¬ 
tiary time, and probably before, this raises the question whether the 
islands originated by constructional volcanic process from the Pacific 
floor, or whether the foundation rocks are of tectonic origin and have 
been elevated from the simic floor of the Pacific Basin. The hypothesis 
that the Philippine area was once a part of the Asiatic mainland that 
has since founded, is not considered. The foundering or submergence of a 
peninsular area, or a land bridge such as Sundaland may have been, on the 
other hand, does not introduce problems of mechanics as that of continental 
fragmentation. 

(5) Ultrabasic plutonites are widespread and can be expected 
in any exposed area of basement formations. Careful plotting 
of occurrences disproves earlier statements that they crop out 
in two longitudinal belts, one along the eastern and another 
along the western side of the islands. Plotting shows, instead, 
that their distribution is related to circumstantial exposure of 
basement terrain. An accurately prepared map showing dis¬ 
tribution of peridotites and serpentines, incidentally, would be 
of considerable assistance to the prospector who is interested 
in the metals they may contain, particularly chromite, lateritic 
iron, and possibly lateritic nickel. 

The discovery by Kemmer of possibly two periods of peri- 
dotite intrusion in the Surigao iron reservation, Mindanao, 
poses the question whether the widespread peridotite and ser¬ 
pentine masses of the Philippines are all of the same age. It 
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is possible that they, as well as other plutonic intrusives, may 
be of quite different ages in different areas. 

(6) Quartz-bearing plutonic intrusives appear to be limited 
mainly to the area northwest of a line passing from south of 
Palawan, north of Panay, south of Marinduque and south¬ 
east of the Paracale district, Luzon. For want of a better 
term, this line may be tentatively referred to as the “granite 
line”. 

This apparent distribution of quartzose plutonics may have 
tectonic significance. Structural lineation in the Philippines, 
although only slightly known, appears to be built up on two 
systems of arcs. The western islands together with Mindoro 
and northern Luzon describe an arc of southeastern convexity. 
The Sulu Archipelago, Zamboanga Peninsula, and west-central 
Visayan Islands appear to be sympathetically related to this 
system. The southeastern islands of powerful lineation, de¬ 
scribe an arch of northeastern convexity. The first arc may 
be related to the outer edge of pre-Tertiary and early Tertiary 
Sundaland. The second arc, judging from metamorphism of 
Tertiary sediments at a number of localities and from the pre¬ 
sence of Tertiary plutonic intrusives in the Paracale and Baguio 
mining districts, suggests that its present accentuated form, at 
least, is of late Tertiary age. 

(7) Thus far, gold deposits related to pre-Tertiary plutonic 
intrusion are small and widely scattered. The great gold districts 
of the Philippines are located along the southeastern arc of 
late Tertiary age. Powerful gold mineralization along this 
zone denotes a sharp change in the character of mineralization 
since “pre-Tertiary” time. Detailed geologic study of this zone 
conceivably might disclose similar centers elsewhere of intense 
gold mineralization. 

(8) The discovery by Pratt of metamorphosed Tertiary sedi¬ 
ments on the Caramoan Peninsula and the observations by 
Meek in the Paracale district, and by Wisser and Schafer in 
the Baguio district, that diorite and granodiorite apparently 
intrude metamorphosed Tertiary sediments provide a sharp 
warning that metamorphism and plutonic intrusion are not 
peculiar to “pre-Tertiary” basement formations. 
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NOTEWORTHY ADDITIONS TO THE PHILIPPINE 
FISH FAUNA WITH DESCRIPTIONS OF A 
NEW GENUS AND SPECIES 

By Albert W. Herre i 

School of Fisheries, University of Washington 
Seattle, Washington 
and 

Earl S. Herald 1 

Steinhart Aquarium, California Academy of Sciences 
San Francisco, California 

TWELVE TEXT FIGURES 

The Philippine Fishery Program of the Fish and Wildlife 
Service, 2 United States Department of the Interior, is assisting 
the Philippine Government in the rehabilitation, development, 
and modernization of the fisheries. Incident to the experimental 
and exploratory fishing activities, and in connection with the 
fishery biological investigations many specimens of fishes were 
collected. Unfortunately a complete survey of the ichthyologi¬ 
cal fauna is not authorized by law as a part of the program. 
Nevertheless, a study of the collections made during the year 
preceding May 80, 1948, disclosed some surprising records and 
furnished much valuable information concerning certain com¬ 
mercial fishes and about the geographical distribution of others. 

The collections made with the aid of electric light at night 
from the M. V. Spencer F. Baird and the M. V. Theodore N. 
Gill, and the examination of the stomach contents of various 
commercial pelagic fishes have been of particular interest. New 
and important distributional data about larval and juvenile 
forms, as well as of adult fishes, were obtained. 

’Dr. Herre was formerly Ichthyologist and Dr. Herald was formerly 
Aquatic Biologist, Office of Foreign Activities, Fish and Wildlife Service, 
and served as members of the staff of the Philippine Fishery Program 
with headquarters in Manila. 

•The Philippine Fishery Program of the Fish and Wildlife Service is 
part of the Philippine Rehabilitation Program of the United States 
Government authorized by law (50 App. U.S.G., Sec. 1789) and is con* 
ducted pursuant to an inter-governmental agreement signed in Manila, 
March 14, 1947. 
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Collections from beam trawlers in Manila Bay gave a new 
genus and species, as well as a number of other Ashes previous¬ 
ly unknown in Philippine waters, but known to science from 
other regions. Collections from the fish corrals of the south 
coast of Batangas Province, Luzon, showed an abundance of 
noteworthy fishes hitherto unobserved. Knowledge of the 
presence and capture in commercial quantities of one of these 
supposedly very rare fishes was one of the most interesting 
results obtained by a study of native fishing methods. 

Most valuable specific and distributional data remain to be 
gleaned from the catches obtained by trawlers in Philippine 
waters, and by the native baklad or fish corrals set in water 
from 40 to 200 feet deep. Careful records and a detailed anal¬ 
ysis of these fisheries are needed. Such work should be 
conducted seasonally over a long term of years in such places 
as Batangas Province, Luzon; Antique Province, Panay; Zam¬ 
boanga Province, Mindanao, Basilan Island, and in fact wher¬ 
ever the fishing methods mentioned above are in operation. 

The Checklist of Philippine Fishes by the senior author (in 
press) gives 2,145 species thus far known from Philippine waters. 
This very large number is by no means the total fish fauna 
occurring within the limits of the Philippine Islands. It will 
be a very long time before the entire Philippine fish fauna is 
completely known, and surprising additions may be looked for 
during the coming years. Great stretches of coastline have 
never had any scientific collections of fishes made in their 
waters, while the fresh-water streams of most of the islands 
are imperfectly or not at all known. A few. months devoted 
to intelligent and intensive collecting in certain localities could 
easily add fifty species to the Philippine fish fauna. 

Unless otherwise specified all lengths given are in standard 
length. 

Family OPHIDIIDiE 

Genus UMALIUS Kerry and Herald 

Lepophidium Umali, Philip. Jour. Sci. SS (1935) 323; not of Gill. 

Only one species known as yet, and thus far not taken out¬ 
side the Philippines. 

Body elongate, moderately curved, the body ending posteriorly 
in a point, scales cycloid, imbricated; the conspicuous lateral 
line concurrent with the back, ending a slight distance before the 
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caudal, but probably complete in life; opercle with a sharp 
spine, not concealed; no spine on the prominent snout; mouth 
oblique, inferior; teeth in three rows anteriorly and two rows 
laterally, all teeth sharply pointed, curved, movable, and im¬ 
mersed in a papillose membrane; a strong band of small stout 
teeth on vomer and on palatines. 

Type Umcdius philippinus Herre and Herald, new species. 
This genus is close to Lepophidium and Otophidium, Gill, but 
differs especially in the dentition and opercular spine. Named 
for Mr. A. F. Umali, able and zealous student of Philippine 
fishes and fisheries. 

UMALIUS PHOJPPINVS Herre and Herald Fig. 1. 

Lepophidium marmoratum Umali, Philip. Jour. Sci. 56 (1335) 823, 
plate 1, fig. 3, not of Goode and Bean. 

Divisoria Market, Manila, Luzon. 

Dorsal about 89; anal about 64; pectoral 24; scales along 
lateral line about 82; gill rakers on first gill arch short, some¬ 
what curved, stout; gill raker formula 0 + 4; rounded tubercles 
between rakers are 4 + 6. 

The compressed elongate body is deepest at the origin of the 
first dorsal, the dorsal and ventral outlines tapering uniformly 
to the caudal, the depth 6.4 times in the length. The head is 
large, 4.2 times in the head, and longer than the snout. The 
snout equals the interorbital and is 4.28 times in the head. 
The inferior mouth is moderately large, the maxillary extending 
a little beyond the hind margin of the eye, 2.14 in the head, 
with its posterior extremity broad; the opercle ends in a rather 
stout sharp spine, which extends almost to the margin of the 
opercular flap. 

The cycloid imbricate scales are embedded with only that 
part in the scale pocket visible; they are largely deciduous; 
the whole body is covered with scales except the snout and 
under side of the head; the dorsal and anal are low and con¬ 
fluent with the caudal; the pectorals are short and equal to 
one and seven-eighths of the head; the ventrals are slightly 
longer than the pectorals; the anus is almost in the middle of 
the length. 

The color in alcohol is yellow or yellowish, with four dusky 
brown bands as follows: one from the origin of the dorsal 
passing subdorsal along the back and extending nearly to the 
caudal; two broad bands of the same color cross the nape and 
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descend obliquely to the belly, the posterior one sending a 
stripe of brown along the lateral line; a broad dark brown 
blotch covers the interorbital space and sends an oblique band 
along the hind margin of the eye to the posterior angle of the 
opercle. The dorsal is cream color, with 5 large semicircular 
black ’spots on the upper half of its anterior two-thirds and the 
rest of the fin and the anal with a broad blackish longitudinal 
band and narrow pale margin. The pectorals are nearly col¬ 
orless, probably yellow in life, specled with minute dusky 
dots; the ventrals are very pale yellowish. 

Here described from the type and sole specimen, 126 mm. 
long. It was taken by a beam trawler from Manila Bay in 13 to 
25 fathoms, June, 1947. This is the second Philippine specimen 
collected and the only one known at present. Umali’s specimen 
was lost when the Japanese wantonly destroyed the Bureau of 
Science. 


Family MAUROLICIDA2 

Genus DIPLOPHOS Gunther 

DIPLOPHOS TAENIA Gunther. PI*. 2 . 

Five specimens, 34 to 41 mm. in length, were taken in the 
Sulu Sea by surface plankton tow net at night, at Lat. 6° 48.5' 
North and Long. 118° 51.5' East. This species was previously 
known from the tropical and southern Atlantic and Indian 
oceans. 

Measurements and counts of the 5 specimens are as follows: 


Total length . 

. 34 

36 

38 

40 

41 

Dorsal rays . 

. 10 

10 

10 

10 

11 

Anal rays . 

. 59 

60 

61 

59 

60 

Pectoral rays . 

. 9 

9 

9 

9 

9 

Lower row photophores. 

. 102 

101 

97 

103 

100 

Upper row photophores . 

. 67 

66 

66 

68 

69 

Lateral line . 

. 89 

89 

91 

92 

92 


Barnard, in Annals South Africa Museum, vol. 23, p. 149, 
mentions a suborbital and three opercular photophores, as well 
as smaller ones on the upper and lower jaws. These are not 
visible in the specimens at hand. 

According to Parr’s study of Diplophus (Bull. Bingham 
Oceanogr. Coll., vol. 2, art. 4, p. 11, 1926) D. taenia Giinther is 
most easily segregated from D. pacificue Giinther on the basis 
of the anal ray count, the former species having 58 to 61 rays 
and the latter 53 rays. 
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Family NETTASTOMIDJE 

Genui CHLOPSIS Rafinesque 
CHLOPSIS FIKBASFEE Jordan and Snydor 

A specimen 445 mm. long was taken by a beam trawl operat¬ 
ing in Manila Bay near Corregidor Island, at a depth of 19 
to 29 fathoms, June 10, 1947. Hie first Philippine record 
and a surprising find. This species has been known hitherto 
from deep water near Japan. 

Family MORINGUIDiE 

Genus MORINGUA Gray 
MORINGUA BICOLAB Kaup 

A specimen was taken while fishing with electric light at 
Masinloc anchorage east of Zamboanga City, Zamboanga Prov¬ 
ince, Mindanao. The first Philippine record and a notable 
extension of its range. This fish has been known previously 
from Flores and Timor in the East Indies, New Britain in the 
Bismarck Archipelago, and Kandavu, one. of the Fiji Islands. 

MORINGUA CAGAYANA Scale 

A specimen 580 mm. long of this unique eel was taken at 
Caldera Bay, Zamboanga Province. The type, destroyed by the 
Japanese when they eliminated the Bureau of Science, was for 
many years the only specimen known. In 1940 I obtained 2 at 
Dumaguete, and this makes the third specimen now available. 

Family PARALEPIDA2 

Genus LESTTOIUM Gilbert 
LESTIDIUM PHILIPPINA (Fowler) 

A number of examples up to 163 mm. in length, were ob¬ 
tained in Batangas and other markets of Batangas Province, 
Luzon. The only other specimens known are the type and five 
paratypes taken by the Albatross on the opposite side of Verde 
Island Passage, at Varadero Bay, Mindoro. The species does 
not appear to be uncommon in the nightlight catches along 
the Batangas coast. 

Family BREGMACEROTIDiE 

Genus BREGMACEROS Thompson 
BREGMACEROS MCCLELLANDI Thompson 

Three specimens 81 to 88 mm. in length were taken by trawl 
from Manila Bay, June to September, 1947, in 19 to 29 fathoms 
of water. Not uncommon in the nightlight catches taken in 
Balayan and Batangas Bay. This little fish was first recorded 
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from the Philippines by Gtinther in 1862. No other specimens 
have been noted, although Giinther’s record has been copied 
by other authors, and Weber and de Beaufort listed the species 
as “near Philippines”. These are therefore the second positive 
Philippine records. 

Family SOLEIDiE 

Genus ASERAGGODES Kaup 
ASERAGGODES FIL1GER M. Weber 

A typical specimen 100 mm. long was taken by beam trawl 
from Manila Bay within 8 miles of Corregidor Island, in 18 to 26 
fathoms of water, June 27, 1947. This is the first Philippine 
record. Previously known only from the Java Sea, off Peka- 
longan, Java, and from the island of Rotti, Dutch East Indies. 

Family MONOCENTRIDjE 

Genus MONOCENTRIS Bloch and Schneider 

MONOCENTRIS JAPONICUS (Houttuyn) 

Five specimens of this remarkable fish were taken by the 
Theodore N. GiU, using an otter trawl just outside Manila Bay 
in 65 fathoms. They were from 100 to 162 mm. in length. 
Since then more specimens have been taken by other trawlers 
and the fish seems to be not rare in Philippine waters. Orig¬ 
inally described from Japanese waters, it is also known from 
the coast of China, the Dutch East Indies, the Andaman Islands, 
Mauritius, and the east coast of Africa. 

Family SYNGNATHIDiE 

Genus HALICAMPUS Kaup 
HAUCAMPUS GKAYI Kaup 

This species was obtained from the stomachs of the yaito 
tuna, Euthynnus yaito, caught by trolling on two occasions in 
January, 1948, near Pilas Island, west of Basilan Island, in 
the Sulu Sea. One pipefish was taken on January 7 and 80 
more pipefish were taken from the stomachs of four yaito 
tuna on January 14. The longest of these pipefish was 70 mm. 
long. 

These specimens all fall within the limits of the species as 
defined by Duncker and by Weber and DeBeaufort, Fishes of 
the Indo-Australian Archipelago, 4 (1922) 103, fig. 48. They 
present one notable difference. The figure referred to above 
shows a species with a short snout, 2.7 times in the head. All 
our specimens are with a proportionately long snout, which is 
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contained but twice in the head. It would require comparison 
with museum material not available at the time of this writing 
to determine the significance of this difference. 

This is the second Philippine record. It was described by 
Alvin Seale under the name of Trachyrhamphus caba Seale and 
was from Balayan Bay, Batangas Province, Luzon. (The 
Philippine Journal of Science, vol. 4', sect. A, p. 603, 1909). 

This pipefish is known elsewhere from the Andaman Islands, 
Japan, New Guinea, Thursday Island, Prince of Wales Island, 
and Northwest Australia. 

Genus YOZ1A Jordan and Snyder 
YOZ1A BICOARCTATA (Blacker) 

A male specimen 213 mm. long, with embryos in its brood 
pouch, was taken from Manila Bay by otter trawl in 18 fathoms 
of water, November 20, 1947. This is the first and only Philip¬ 
pine record. 

Length 213 mm.; head 20.5 mm.; snout 10.4 mm.; dorsal 
fin base 14.8 mm.; dorsal rayB 28; pectoral 18; anal 4; caudal 9. 
The dorsal lies above 3 trunk rings and 2 tail rings. The 
brood pouch is beneath 19 tail rings. 

Previously known from China, Japan, Singapore, Sumatra, 
Amboina, the east coast of Africa, and Mauritius. 

Family TRACHYPTERIDiE 

Genus TBACHYPTERUS Gown 

TRACHYTTBRUS MI8AK1KNSIS Tanaka ri*. 3. 

One specimen 90 mm. in length was taken under the night- 
light eight miles south of Pi las Island, Sulu Archipelago at 
Lat. 6° 26' North; Long. 121° 35' East. This is the first 
Philippine record and is believed to be the fifth known speci¬ 
men, the other four being the original types. Pertinent data 
on this specimen are as follows: total length 99 mm.; dorsal 3, 
112; caudal 8; pectoral 10; ventral 8; lateral line 165; gill 
rakers 3+1+7 = 11; the asymmetrical anal pore located on 
the left side is of considerable interest. Mr. Donald E. Kauff¬ 
man has kindly made available the following color notes taken 
at the time the specimen was brought aboard the M. V. Theo¬ 
dore N. Gill: “Body metallic silver with light black round spots 
extending from head to caudal peduncle above lateral line, the 
posterior ones becoming slightly larger, irregular and indistinct. 
Dorsal rays brilliant salmon color for four-fifths the length of 
the fin, the remaining one-fifth faintly pink. Ventrals pinkish 
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with very delicate filmy appearance. Pectorals hyaline. Caudal 
bright salmon." 

Since the trachypterids are noteworthy for their change in 
body proportions from juvenile to adult, it was necessary to 
graph all characters of the types in order to compare them 
with the Philippine specimen. From these rough plots it ap¬ 
pears very probable that one of the two smaller paratypes is 
a different species from the remaining types. To which of 
these possible species the Philippine specimen belongs cannot 
be determined without re-examination of the original material. 

Allowing for growth changes the Philippine specimen differs 
most markedly from the type illustration of T. misakiensis in 
(1) eye-in-head value; (2) longest ventral-into-standard length 
value; (3) free ray count of the dorsal; (4) asymmetrical 
versus symmetrical anal pore; (5) and in the arrangement of 
the lateral pore system. 

Family THUNNIDAS 

Genua AUXIS Cuvier 
AUX1S TAFUNOSOMA Blacker 

Previously it was thought that but one species of frigate 
mackerel, Auxis thazard, occurred in Philippine waters. Our 
studies show that two species are present, and we believe them 
identical with Kishinouye’s Auxis him and Auxis maru. Auxis 
him is probably a synonym of Auxis thazard Lacepfede and 
A. maru seems to be a synonym of Auxis tapeinosoma Bleeker. 
The status of these names, as well as that of Auxis rochet 
can be settled only by a re-examination of the types of these 
species, as well as by detailed study of the frigate mackerel 
populations in the areas in which they occur. At present we 
apply the name Auxis thazard in the Philippines to the species 
with fewer gill rakers and Auxis tapeinosoma to the species with 
a larger number of gill rakers. As first indicated by Kyshinouye 
the width of the corselet along the lateral line is often enough to 
differentiate adults of the two species in the field. Table 1 
presents the gill raker counts for the two Philippine species 
of Auxis as well as a sample of the Atlantic American popu¬ 
lation which has been known under the specific name of thazard. 
From this table it is apparent that insofar as gill rakers are 
concerned the Atlantic thazard are slightly different from the 
Philippine thazard and the difference is greatest on the lower 
arch. The Atlantic specimens of A. thazard which were 
examined were all contained in the collection of the U. S. 
National Museum. 
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TABLE 1 .—Companion of giU raker count* of Philippine and Atlantic 
American frigate mackerels 
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Family GEMPYLIDjE 

Genus RUVETTUS Cocco 

BUVETTUS FRETIOSCS Cocco OU Fish 

A specimen weighing 10 pounds was observed in the market 
at Zamboanga, Mindanao, March 9, 1948. The Samal name 
for the oil fish is ulago. This was said to be the first specimen 
brought to the Zamboanga market for nine years. However, 
people were well acquainted with the remarkable purgative 
effect of the fiesh of this fish. This is the second Philippine 
occurrence to come to our attention, the first being observed 
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by Herre who found three specimens in the Manila market 
They hod been caught along the north coast of Camarines 
Norte Province, Luzon. The species occurs at depths of about 
300 meters to perhaps a kilometer and therefore is not com¬ 
monly taken by Philippine fishing methods. Circumtropical in 
distribution and originally described from the Mediterranean. 

Genas JORDANiDIA Snyder 

JORDANUMA PROMETHEOIDES (Sleeker) FI#. 4. 

Ten examples 168 to 190 mm. in length were obtained during 
April and May, 1948, from the markets of Batangas, Lemery, 
and Taal, Batangas Province, Luzon. Three additional speci¬ 
mens, 75 to 145 mm. in length, were taken from the stomach 
of a specimen of Katsuwonus pelamis caught in Moro Gulf, 
south of Zamboanga Province, Mindanao, at approximately Lat. 
7 1 North and Long. 123° 49' East. 

This fish is not uncommon in the markets along the Batangas 
coast during March, April, and May. The people believe it to 
be the young laniging bato, Acanthocybium solandri. It is 
usually attracted by light at night and taken in the basnig nets 
of Balayan and Batangas bays, Batangas Province, Luzon. 
Known from the East Indies to the Bay of Bengal. 

Genus GBMPYLUS Cuvier 

GEMPYMIS SERPENS Cuvier and Valenciennes Snake Mackerel 

A specimen 540 mm. long was caught while fishing with a 
night light from the M. V. S. F. Baird in the Sulu Sea at Lat. 
9° 44' North, and Long. 120° 33' East. A second specimen 
160 mm. long was obtained from the stomach of a skipjack, 
Katsuwonus pelamis, caught in the Celebes Sea east of the 
Sulu Archipelago at Lat. 6° 20' North, and Long. 123° 7' East, 
on March 9, 1948. New to the Philippines but widely dis¬ 
tributed in the open Atlantic, Pacific, and Indian Oceans. 

Family ISTIOPHORID/E 

Genus ISTIOPHOBUS Lacepede 

ISTIOPHOBUS ORWNTAUS Sehlcfrf Sallflih PI#. S. 

A specimen 159 mm. long was taken in the Sulu Sea while 
fishing ^rith electric light, December 5, 1947, at Lat. 6° 57' 
North and Long. 121° 2' East. A second juvenile specimen 
445 mm. long was caught while fishing at night from the 
M. V. S. F. Baird in the Celebes Sea west of Cotabato Province, 
Mindanao, at Lat 6° North and Long. 123° East, on March 9, 
1948. 


llOTS-« 
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Istiophorus orientalie the sailfish, is common in the Philip¬ 
pines and many are taken by sport and commercial fishermen, 
but the above are the first juvenile examples known from the 
islands. First described from Japan, it is known eastward to 
Hawaii and southward through the East Indies. 

Family XIPHIIDiE 

Genus XIPiflAS Linnaeus 

XIPHIAS GLAD1US Linnaeus Swordfish FI*. «. 

Two juvenile specimens, 41 and 44 mm. in length, were taken 
in the Sulu Sea while fishing with a light from the M. V. 
S. F. Baird at Lat. 7 6 21' North and Long. 119° 27' East. 
The swordfish is known from many records in the Philippines 
and many are caught every year by Filipino and American 
fishermen, both professionals and amateurs, but these are the 
first larval specimens known from Philippine waters. Found 
in all warm seas. 


Family NOMEIDA2 

Genus NOMEUS Cuvier 

NOMEUS GRONOVn (Gmelln) fie- 7. 

The illustrated specimen is 30 mm. in length and was taken 
by nightlight fishing in the Sulu Sea, Lat. 8° 27.6' North and 
Long. 119° 34' East. One other specimen 25 mm. in length 
was taken by nightlight in the Celebes Sea, Lat. 4° North and 
Long. 124° East. When this latter specimen came within the 
beam of the nightlight, it was at first mistaken for a flying 
fish as the widely expanded black ventrals simulated the pec¬ 
torals of the short-winged flying fishes which were common in 
the area. It should be noted that the color pattern as well as 
the curvature of the throat is entirely different from that illus¬ 
trated in Goode and Bean’s Oceanic Ichthyology (1895, p. 220, 
fig. 227). This is the first Philippine record although the species 
has previously been known from the Atlantic and Indian Oceans. 

Genus CUB1CETS Lowe 

CUBBCEPS GRACILIS Lowe 

Twenty-three specimens 75 to 138 mm. in length were bought 
in the Lemery and Taal markets, Batangas Province, Luzon, 
in April, 1948. This fish is not uncommon on the Batangas 
coast, where it is known as “Iso.” It is taken at night with 
the basnig, a lift net to which fish are attracted by a powerful 
lantern. 
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Dorsal XI—I—22; anal III—20 to 22; lateral line 06; gill 
rakers 4 +13. 

Another specimen 53 mm. long was taken in the Sulu Sea 
while fishing with a light south of Pilas Island, which lies west 
of Basilan Island. 

This fish was originally described from the island of Madeira. 
It has also been taken in the Mediterranean off Sicily and in 
the Atlantic between Madeira and the Azores. It has been 
recorded doubtfully fcpm the Cape of Good Hope. This is not 
only the first record from the Philippines but is a notable find 
in the discovery that this fish, hitherto known only from a 
few specimens taken on the other side of the world, is being 
caught commercially in Balayan Bay, where it is well known 
to the fishermen and market people. We may expect it to 
occur in equal abundance in the Sulu Sea and elsewhere in 
Philippine waters where basnig fishing is employed. 

Family CORYPHASNIDAS 

Genas COBYPHAENA Linnaeus 

CORYPHAENA EQUI8ETIS Linnaeus Little dolphin Flf. ft. 

Twenty-nine juvenile specimens from the Sulu Sea, Sulu 
Islands, and Celebes Sea, their lengths 19.5 to 161 mm. 

Many young dolphins were attracted to the light when hydro- 
graphic stations were run at night from the M. V. S. F. Baird. 

Table 2. —Comparison of merit*tic characters of the Philippine Coryphmja 
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At first they were all referred to as Coryphaena hippunw as 
that was the only species recorded from the Philippines. How¬ 
ever, examination showed that most of the juvenile specimens 
were of a different species from the adults commonly caught 
by trolling. 

The best characters for separating the two species are the 
dorsal rays and the gill rakers, as shown in Table 2. Forty- 
three specimens of C. equisetis examined have 49 to 56 dorsal 
rays, while 14 spicemens of C. hippurus have 58 to 61 dorsal 
rays. C. equisetis always has at least one, and sometimes two 
gill rakers on the upper arch. C. hippurus usually has no gill 
rakers on the upper arch. Examination of 16 specimens of the 
latter species showed but one fish with a gill raker on the 
upper arch. The center gill raker between the upper and lower 
limbs of the gill is always present in both species. 

Of 46 juveniles taken at sixteen different stations only two 
belonged to Coryphxna hippurus, all the rest being C. equisetis. 
The two young specimens of C. hippurus are 48 and 172 mm. 
in length. All other examples of C. hippurus to C. equisetis 
is approximately the same as the ratio found by Lutken in the 
Atlantic Ocean, as reported by Goode and Bean; Oceanic 
Ichthyology, p. 209, 1895. It may be possible that the young 
of C. hippurus are usually limited to deep water although 
evidence for such a hypothesis is not yet available. 

There are seven localities from the Sulu Sea, three from the 
Celebes Sea, and one from Moro Gulf, which is a part of the 
Celebes Sea. The species are pelagic, and found in all warm 
seas. 


Tabus 8.— Locality records for Coryphtma equisetis Lintueus in Philippine 

and adjacent waters. 


Station 

number 

Data 

Number 

•peel- 

mens 

Mm Range 
•tend art! 
leofth 

Latitude 

Longitude 

B-48.. 

12-4-47 


12,6-64 

8* 27.6'N. 

118® 84' K. 

B-51. 

12-4-47 


68-107.6 

6° 67.6' N. 

121® 82.6'ES 

B-54 .. 

12-6-47 


67-122 

6° 44’ Nf. 

120® 08'B. 

B-67 . 

12-6-47 


66 

8® 82'N. 

118® 20'!. 

B44. 

12-16-47 


76.6 

6* 48.6' N. 

! 118® 61' 8, 

B-117.«... 

6-1-48 


82.7 

6° 18' N. 

126® 80' E. 

B-188. 

2-2-48 

SSi^B^ 

48-61 

6® N, 

8?{: 

B-141... 



124-161 

6°N. 

G-47 .. 


isw 

86-67 

10° 27.6' N 

1® 26'N. 



^K2££!l 

iMlMr: 

76-82 

.. 

G~56 . 



82-46 

6® 46.7'N 

1IPSI.S*B 
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Records adjacent tc the Philippines 


Station number 

.... _ 

Date 

Number 

specimen 

... . ....... 

Mm. Range 
standard 
lenght 

Latitude 

Ixmgtituds 


9-4-48 

2 

86-48.5 

4* N. 

4 * 'tie 

12 

B-186. 

3-8-48 

2 

25-28 

3* N. 

128* E, 

121° B. 

118* 49.5'E 

3-156. 

4-10-48 


41-165 

2*N. 

3-167_ 

4-18-48 

flKfl 

174 

8* or N. 




Family CARANGIDJE 

Genas NAUCRATES Raflnesque 
NAUCBATES DUCTOR Unmans 

One specimen 69 mm. in length was taken at Sibuguey Bay, 
Zamboanga Province, Mindanao and another 28.5 mm. in length 
was taken in the Celebes Sea, Lat. 4° North and Long. 124° 
East. One previous Philippine specimen recorded by Herre 
from Manila Bay. 

Family LUTIANIDiE 

Genus PRISTEPOMOIDES Blocker 

PR1STIFOMOIDES TTPUS (Bleeker) 

Many specimens up to two feet in length are taken by the 
fishermen of Nasugbu fishing in the vicinity of Fortune Island 
near the entrance to Manila Bay. Previously recorded by 
Herre from Miagao, Iloilo Province, Panay. 

Family PRIACANTHIDJE 

Genus PSEUDOPRIACANTHUS Bleeker 
PSEUDOFRIACANTHUS NIPHONIUM (Cut. end V»l.) 

Several specimens were taken by trawl at the mouth of 
Manila Bay, in 65 fathoms. The only specimen measured was 
143 mm. long. This is the first Philippine record of this fish, 
which was originally described from Japan. It is also known 
from Menado, Celebes, and from Reunion and Mauritius islands 
in the Indian Ocean. 

Family APOGONIDA2 

Genus HOWELLA Ofllby 

HOWEXXA BROOIBI OfUby gig. g. 

A 58 mm. specimen was taken from the stomach of a dolphin 
(Coryphsena hippurue L.) which was caught in the Celebes 
Sea east of Tawi Tawi, Sulu Province; Lat. 5° 12' North, and 
Long. 121° 57' East. 

First dorsal VIII; second dorsal 1-9; anal 9; pectorals 14; 
caudal rays 18; spines above caudal base 7, below 7; 88 scales 
in lateral line with a ventral bend in the line between the 9th 



















832 


The Philippine Journal of Science 


u»o 


and 10th scales; gill rakers 7 -f 1 -f 19 = 27. Previously 
known only from Lord Howe Island east of New South Wales, 
Australia. 

This species is likewise a very unexpected and surprising 
addition to the Philippine fish fauna. 

Family SERRANIDAS 

Genu ANTH1AS Bloch 

ANTH1AS AJLBOFA8CIATUS ruwler 

Two examples, 57 and 72 mm. in length, were taken by otter 
trawl in the north entrance to Manila Bay. They were found 
in 27 to 31 fathoms of water near Los Cochinos Point, Bataan 
Province, November 25, 1947. 

Previously known only from the type taken by the Albatross 
in the China Sea, northwest of Luzon and outside Philippine 
waters, and from two specimens collected by Herre at Puerto 
Galera, Mindoro. 

Family NEM1PTERIDAS 

Genus NEMIPTEBUS Swainson 
NEMirnaUS MARGINATOS (Cuvier end Valenciennes) 

We have examined three specimens all about 145 mm. in 
length, from the north entrance to Manila Bay. They were 
caught in an otter trawl in 30 fathoms of water, off Los Co¬ 
chinos Point, Bataan Province, November 25, 1947. 

Previously known only from Java, Makassar and Bulukomba 
in Celebes, and Vanikolo, Santa Cruz Islands. New to the 
Philippines. 

Family HISTIOPTERIDJE 

Genus HISTIOPTERUS Schlegel 

HISTIOPTERUS TYPUS Schlegel rif . M , 

A fine specimen 240 mm. long was taken by the M. V. T. N. 
Gill, 5 miles northwest of Fortune Island, Batangas Province. 
A second specimen was 93 mm. long. 

This noteworthy find is the first record for this fish outside 
Japanese waters, where it is a food fish, but not abundant. 

Family ANTIGONIIDA2 

Genus ANTIGONIA Lowe 

ANTIGONIA MALAYANUS M. Weber 

Many specimens up to 60 mm. in length were taken by otter 
trawl, worked by the M. V. T. N. Gill, in 60 fathoms. They 
were caught October 2, 1947, about 5 miles northwest of For- 
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tune Island, Batangas Province, Luzon. Previously known only 
from the Arafura Sea; this is another fine addition to the 
Philippine fish fauna. 

Family SCORP^ENIDJE 

Genus AMBLYAP1STUS Sleeker 
AMBLYAPI8TUS MACRACANTHUS (Blacker) 

A specimen 66 mm. long was taken by a beam trawler in 
Manila Bay, within 8 miles of Corregidor Island on June 27, 
1947, in 18 to 25 fathoms of water. This is the first Philippine 
record of this rare fish, which has previously been known only 
from Amboina and Ceram, Dutch East Indies. 

Genus APISTUS Cuv. mm! Val 
API9TU8 AUTV8 Cuvier and Valenciennes 

A specimen 75 mm. long was taken by the otter trawl of the 
M. V. T. N. GiU, October 28, 1947. This addition to the Phil¬ 
ippine fish fauna was caught 7 miles southwest of Corregidor 
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I slan d, off the coast of Cavite Province, Luzon. It was orig¬ 
inally described from Madras and Bengal, India, and is also 
known from the coasts of China and Japan, and from Batavia, 
Java. 
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Family SYNANCEJIDiE 

Genu* CHORIDACTYLUS Richardson 
CHORUMCTYLUB MULTIBABBI8 Kichardson Fig. 11. 

Two specimens, 57 and 60 mm. in length, were taken by 
beam trawl from Manila Bay within 8 miles of Corregidor 
Island, at a depth of 18 to 15 fathoms, June 27, 1947. New to 
the Philippines and only known previously from the coast of 
China and from Madras, India. 

Genus IN1MICUS Jordan and Starks 
IN1MICU8 CUVIER! (Gray) 

Five specimens 60 to 105 mm. in length were taken by beam 
trawl from Manila Bay near Corregidor Island, June 27, 1947; 
three more were caught in the same locality May 25, 1948. 
This fish has long been known from China, India, and Sumatra. 
This is the second Philippine record, the first being by Herre 
from Murcielagos Bay, Misamis Occidental Province, Mindanao, 
August, 1940. 

Family PERISTEDIIDJE 

Genus PERISTEDION Lacdp&de 
FERISTEDION WEUCHI Herre 

This species, originally described from Dumaguete, Negros 
Oriental Province, has since been discovered in Japan. The 
second Philippine specimen known was taken by the M. V. 
T. N. GUI with an otter trawl in 65 fathoms 5 miles northwest 
of Fortune Island, Batangas Province, Luzon, on October 2, 
1947. Its length was 314 mm. 

Family TRYPAUCHENIDJE 

Genus AMBLYOTRYPAUCHEN Horn 
AMBLYOTBYPAUCHEN ARCTOCEPHALUS (Alcock) 

Sixteen specimens 87 to 130 mm. in length were taken from 
Manila Bay in 19 to 29 fathoms, in the summer of 1947. This 
is the first Philippine record. Two examples were notable in 
that each had a large carcinoma on the side of the head. 
Previously known from the Arabian Sea, the Gulf of Martaban, 
the Sandheads at the mouth of the Hugli River, the Ganjam 
and Vizagapatam coasts of India, and the Bay of Bengal. 

Genua CTENOTRYPAUCHEN Stoindachner 
CTKNOTBYPAUCHKN MICROCEPHALUS Bleaker 

Nine specimens 82 to 150 mm. in length were taken by trawl 
from Manila Bay between June and September, 1947, in 19 to 29 
fathoms of water. This is the second Philippine record. Only 
the type from Borneo was known until the species was recorded 
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from La Libertad, Negros Oriental Province, Philippines. Also 
known from the Andaman Islands and the Persian Gulf. 

Genus TRYPAVCHEN1CHTKYS Meeker 

TRYPAUCHENICHTH VS TYPUS (Bleeker) 

Previously known from the Philippines by a specimen from 
Cagayancillo, Cagayan Islands, Sulu Sea. A second specimen 
110 mm. long was taken by the M. V. T. N. Gill, using an otter 
trawl in 15 fathoms of water, 9.7 miles northwest of Sangley 
Point, Cavite Province, Manila Bay. The type was taken in 
Borneo. 

Family ECHENEIDA5 

Genus REMORA Forster 
REMORA REMORA (Linnaeus) 

A juvenile specimen 25 mm. long was taken from a sailfish, 
Istiophorus orientalis, caught while fishing by electric light in 
the Celebes Sea, Lat. 6° North, Long. 123° East, between Jolo 
and Cotabato Province, Mindanao. The senior author later 
obtained half a dozen specimens at Malampaya Sound, Palawan, 
in June, 1948, from 200 to 500 mm. in length. A common 
species on many kinds of sharks and bony fishes, and on marine 
turtles. Long known from the Philippines, but this is the first 
printed record. In all temperate and tropical seas. 

Genus REMOROPSIS Gill 

REMOROPSIS BRACHYPTERA (Lowe) 

A specimen 64.5 mm. long was taken at Lat. 5° 20' North 
and Long. 123° 7' East, Celebes Sea. It was attached to an 
85-pound shark which was caught at the surface. This is the 
first Philippine record. Several others were taken later in the 
Sulu Sea and elsewhere, but the data are not available. In 
all warm seas, north to Japan and Massachusetts. 

Family XIPHASIIDJE 

Genus XIPHAS1A Swuinson 
XIPHASIA SETIFER Swalnwm 

The only previous Philippine record is by Herre, from Du- 
maguete, Negros Oriental Province. Six additional specimens 
are now listed, from 5 localities. One specimen with the tail 
broken off but the remaining part 332 mm. long, was taken 
by beam trawl from Manila Bay, June 27, 1947, in 13 to 25 
fathoms. The damaged specimen has dorsal rays 116, anal 
rays 103. A specimen 228 mm. long was taken from the 
stomach of a yellow fin tuna, caught in Sibutu Passage, Sulu 
Province. Another specimen 169 mm. long was caught from 
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the M. V. S. F. Baird while fishing with electric light in the 
Sulu Sea at Lat. 6° 48.6' North and Long. 118° 51.5' East, 
December 10,1947; dorsal rays 122 anal rays 112. A specimen 
236 mm. long was taken in the Sulu Sea while fishing with a 
light from the M. V. T. N. Gill, south of Pilas Island, between 
Baailan and Jolo Islands, April 13, 1948. Two specimens 280 
and 247 mm. in length were purchased in the Batangas market, 
Batangas Province, Luzon, April 20, 1948. This fish is known 
from India to the Riu Kiu Islands. 

Family CHiENOPSIDjE 

Genus PHOUDICHTHYS Sleeker 

FHOUDICHTHYS LEUCOTAENIA Blacker 

Two specimens of this very rare blenny, 111 and 128 mm. 
in length, were taken from Candaraman Inlet, off Albay Island, 
northeast of Balabac Island. They were caught by the aid of 
electric light, December 7, 1947. 

Dorsal rays 75 and 77; anal rays 61; pectoral rays 14 on 
the smaller one, 15 on the larger; caudal rays 10. Depth 8.1 
and 8.78, the head 6 to 6.9 times in the length. The snout 
is 4.94 to 5.14 times, the eye 5.96 to 5.56 times in the head. 
The smaller specimen has the following measurements: depth 
13.7 mm.; head 18.5 mm.; snout 3.6 mm.; eye 3.1 mm. The 
other has the depth 14 mm.; head 17.8 mm.; snout 3.6 mm.; 
eye 3.2 mm. 

New to the Philippines and only known previously from the 
island of Buru, Dutch East Indies. 

Family CARAPIDiE 
Genus CARAJPUS Rafinesque 
CARA PUS PARVXPINNIS Kanp 

Two examples, 125 and 315 mm. in length, were taken from 
a holothurian in 10 fathoms of water at Musa Bay, Fuga 
Island, Babuyanes Islands north of Luzon. First Philippine 
record. Widely distributed in Polynesia, ranging from the 
Society Islands to the Philippines. 

Family MONACANTHIDA2 

Genus CANTHERINES Swainson 

CANTHKKINES TE8SELLATOS Gunther 

A specimen 147 mm. long was taken by otter trawl operated 
from the M. V. T. N. Gill, October 2, 1947, at a depth of 65 
fathoms, off the west coast of Cavite Province, Luzon, outside 
the entrance to Manila Bay. This is the second Philippine 
record. The first record was by Giinther in 1880; his specimen 
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came from Banton Island in the Sibuyan Sea, Romblon Prov¬ 
ince. These two specimens are the only ones known. 








APPENDIX 


NOTEWORTHY FISHES FROM AREAS ADJACENT TO 
THE PHILIPPINES 

Family SCOMBRIDiE 

Grain SCOMBEBOMORUS Luc tfhA* 

SCOMBEXOMOBUB KUHL1I Cuvier and Valeacleann 

One specimen 380 mm. in length was purchased in the market 
at Sandakan, British North Borneo on January 11, 1948. Since 
this locality is within a very few miles of Philippine waters, 
this species may undoubtedly soon be added to the Philippine 
Checklist. Munro has indicated in his revision of Seombero- 
morus (1943, p. 68) that Scornberomorus guttatum Kishinouye 
which has previously been recorded from other sections of 
Borneo is actually a synonym of S. kuhlii. Pertinent data on 
this specimen are as follows: dorsal XVI-20-9; anal 19-8; gill 
rakers 2+1 + 7 —10. 

Family CARANGIDA3 

Genus ELAGATIS Bennett 

ELAGATB BBPWNULATUS Qrnry and Galnard fig. 12. 

At a Celebes Sea nightlight station, Lat. 2° North, Long. 123° 
East, there was obtained a 40 mm. fish which upon examination 
proved to be the youngest specimen known of this species. 
Even on this small specimen the blue and yellow lines which 
are so prominent on the adult rainbow runner, were vividly 
present. It will be noted that the characters of this juvenile 
fish are quite different from those of the adult. Although 
“salmon”, as they are known in some parts of the Philippines, 
are quite common, the younger stages have not previously 
been available. 
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ILLUSTRATIONS 

Fl(J. 1. Umalius philippinus n. g. and sp.; 126 mm. 

2. Diplophos t&nia Giinther; 36 mm. 

3. Trachypterm misakiensis Tanaka; 90 mm. 

4. Jordanidia prornetheaides (Bleeker); 168 mm. 

5. Istiophorus orientalis Schlegel; 169 mm. 

6. Xiphias gladius Linnaeus; 41 mm. 

7. Nomeus gronovii (Gmelin); 30 mm. 

8., Coryphwna equisetis Linnaeus; 19 mm. 

9. Howella brodiei Opilby; 58 mm. 

10. Histiopterus typus Schlegel; 120 mm. 

11. Choridactylus multibwrbis Richardson; 57 mm. 

12. Elagatis bipinnulatus Quoy and Gaimard; 40 mi 
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SIX ADDITIONS TO THE PHILIPPINE FISH FAUNA, 
INCLUDING TWO NEW SPECIES 

By Albert W. Herbe 

School of Fisheries, University of Washington 

Further studies of my 1948 Philippine collections continue to 
make surprising additions to our knowledge of Philippine fishes. 
The specimens mentioned here were taken from Manila Bay, 
the Batangas coast, and Dumaguete. It was supposed that 
the fish fauna of Manila Bay was well known, but trawling 
near the entrance to Manila Bay has revealed many kinds of 
fishes whose presence was not suspected. When similar inves¬ 
tigations are made in Eagay Gulf, the Gulf of Lingayen, and 
among the islands north of Luzon, we may expect many more 
additions, especially of fishes now only known from more 
northern waters. 

PSENBS KXTRANEUS Hcrre, new apecies 

First dorsal XI; second dorsal II—14; anal III—IB; pectoral 
22; scales in lateral line about 55 but owing to their deciduous 
character the number is uncertain; gillrakers 6 plus 14. 

The laterally compressed ovate body has the upper and lower 
profiles about evenly convex; the head is strongly convex, snout 
descending steeply to the small mouth; the lower jaw is pro¬ 
jecting, the maxillary not extending to the eye. The depth 
is 2.4, the head 3.1, the pectoral 3.44 times in the length. The 
circular eye is 3.4, the short snout 3.8, the high convex inter¬ 
orbital 3.1 in the head. The preopercular margin is entire, 
the opercle without a definite spine. The first dorsal spine is 
very short and rather stout, the others all weak with elongate 
flexible tips; the fourth and fifth spines longest, a trifle more 
than half as long as the head or 6 times in the total length; 
first spine of second dorsal stout and very short, 3 times in 
the eye; second spine long, slender, 3.1 in head and higher 
than any of the dorsal rays. First 2 anal spines short and 
stout, the third much longer but weak, the anal rays like those 
of the dorsal. The basal half or two-thirds of the second dorsal 
and anal are covered with skin, leaving only the tips of the rays 
free. The pectoral extends to above the third anal ray. The 
ventral origin is definitely a little behind that of the pectoral; 
the ventral is 7.4 times in the length, its tip scarcely reaching 
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the anus. The caudal is too badly broken to make measure¬ 
ments, but it was evidently deeply forked. The small scales 
are very deciduous, those of the lateral line larger and plate¬ 
like; scales cover the basal half of the second dorsal and anal 
fins. 

The color is more or less purplish gray, becoming yellowish on 
tiie head, with 6 vertical dusky cross bars, the first descending 
from the back to behind the pectoral, the last on the caudal 
peduncle; besides these there are dusky spots and irregular 
marks; the opercle is largely covered by a purplish black spot. 
The scales are silvery, and in life the whole fish must have 
had a brilliant silvery sheen. The dorsal and anal membranes 
are black or blackish; the pectorals are colorless, the caudal 
and ventrals yellow. 

Here described from the type and sole specimen, 97 mm. 
long, purchased in the Batangas market and caught in Batangas 
Bay, Batangas Province, Luzon. It is almost scaleless and was 
badly handled by the fisherman, so that it is in poor condition. 
It is evidently closely related to Psenee indicus (Day). A large 
series might show it to be only a variation of P. indicus, but 
until more material is available the present disposition must 
stand. Extraneue, a stranger. 

CHBUDOPBBCA HIHUNDINACKA (Cuv. and Val.) 

Centropristis hirundinaceus Cuv. and Val., Hist. Nat. Poiss. 7 (1981) 
450, Japan; Schlcgel, Fauna Japon., Poiss. (1842) 14, plats 5, 
fig. 1, Nagasaki. 

Centropristis pleurospilus Gunther, Reports Challenger Expd., Zo¬ 
ology 1 (1880) 37, plate 16, fig. D, part VI, Shore Fishes, Ki Islands. 

Chelidoperca hirundinaeea Boulenger, Cat. Fishes, ed. 2 1 (1895) 
305, Japan and Arafura Sea, off the Kei Islands, Jordan and 
Richardson, Proc. U. S. Nat. Mus. 37 (1910) 464, Suruga Bay 
and Sagami Bay, Japan; Tanaka, Fishes Japan 12 (1912) 843, 
plate '9S, figs. S96-S97, Nagasaki to Tokyo 

Known from Japan and the Ke Islands, south of New Guinea. 

Three specimens of typical appearance, 53 to 105 mm. in 
length, were taken in the south entrance to Manila Bay. I find 
they do not agree with Boulenger’s description, but are nearer 
to Gunther’s account cited above. 

Dorsal X—10; anal III—6; scales 42 to 44, 3 or 3$ above and 
11 or 12 below the lateral line; pectoral 1—14, as in GUntiier’s 
figure, not 17 as in Boulenger. Gillrakers 3 to 5 plus 8 or 9, 
with 4 more low rounded rudiments. 
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Color of preserved specimens reddish tan, with faint indica¬ 
tions of 5 or 6 dorsal cross-bands; a row of 5 conspicuous 
black oblong spots above the middle of the side; in the smallest 
specimen they form an almost continuous line. There are 
faint traces of darker cross-bars on the spinous dorsal, the fins 
otherwise dear. Immediately behind the eyes is a conspicuous 
circular yellow spot. This species is apparently red in life. 

With tiie above I place a specimen 71 mm. long, of uniform 
coloration, without the row of spots so conspicuous on the 
others. It also has a peculiar physiognomy; the snout is 
shorter and concave, instead of convex, as in all other specimens. 
The anterior teeth of the upper jaw project forward, and are 
exposed when the mouth is closed. Scales 42, with 2 above 
and 9 below the lateral lipe. The gillrakers are 2 plus 6. 

In his generic diagnosis Boulenger mentions teeth “in the 
middle of the upper jaw enlarged, depressible, hinged at the 
bases. The enlarged teeth are conspicuous in all my specimens, 
but the teeth are fixed, not hinged or depressible. 

NKM1PTKRUS BALDTENSIS (Bleeker) 

Dentex balinensis Bleeker, Nat. Tijds. Ned. Ind. 17 (1858-59) 155, 
Bold mg', Bali; Bleeker, Atlas Ichth. 8 (1876-77) 95, plate SS7 
fig. U, Bali. 

Synagris balinensis Fowler, U. S. Nat. Mus. Bull. 100, It (1933) 
103, after Bleeker. 

Nemipterus balinensis Weber and de Beaufort, Fishes Indo-Austr. 
Arch. 7 (1936) 385, Bali. 

A very rare East Indian species now made known from the 
Philippines for the first time. 

I refer here a specimen 84 mm. long, taken off the coast of 
Cavite Province, Luzon, in the south entrance to Manila Bay. 
It was dredged in about 60 fathoms. 

Dorsal X—9; anal III—7; scales in lateral line 47, plus 2 or 
3 on the caudal base; 3 above and 10 below the lateral line; 
gillrakers 5 + 12. 

The depth is 3.9, the head 3.23, the caudal 4 times in the 
length, omitting the filament on the upper lobe of the caudal. 
The large eye is 2.8, more than the blunt snout, which is 3.7 
in the head or 1.4 times in the eye. The fiat interorbital space 
is rather wide, 1.5 in the eye. The maxillary reaches to beyond 
the front margin of the eye, 3 times in the head. Small ca- 
niniform teeth in the upper jaw, but none in the lower jaw. 
The suborbital is very narrow, its depth 4.5 times in the verti¬ 
cal diameter of the eye. The hind border of the preoperculum 
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is plainly denticulate. The dorsal spines are rigid and sharp, 
tiie membrane between them scarcely emarginate; the soft dorsal 
rays approximately equal to the spinous part in height The 
pointed pectoral is nearly 5 times in the length, its upper 
middle rays longest. The upper lobe of the deeply forked 
caudal ends in a filament, as in Bleeker’s figure. 

The color in alcohol is reddish brown, with a yellow band 
about as wide as the pupil along the middle of the side; fins 
colorless. 

Bleeker’s type was 151 mm. long. 

Bali is the only other locality where this fish has been taken. 

EVIOTA DISTIGMA Jordan and Scale 

Eviotxi din tigma Jordan and Seale, Fishes Samoa, Bur. Fish. Bull. 
25 (1906) 389, fig. 79, Pago Pago, Samoa; Fowler and Silvester, 
Marine Papers Carnegie Inst. (1922) 126, Pago Pago; Fowler, 
Fishes Oceania, Mem. Bishop Mus. 10 (1928) 896, Pago Pago; 
Herre, Zool. Ser. Field Mus. Nat. Hist. 21 (1936) 348, Papeete, 
Tahiti; reef near Suva, Fiji. 

Originally described from Samoa and widely distributed in 
Polynesia. Now reported for the first time from the Philip¬ 
pines. 

A specimen 15 mm. long of this obscure little inhabitant of 
coral crevices was taken from a coral head at Dumaguete, 
Negros Oriental Province. 

NBOMDBCB TESSELATA Hem. new speclei 

Dorsal V—22; anal 18; scales in the lateral line 58 plus 4 
or 5 on the caudal base, 5 above and 12 below the lateral line. 

The breadth of the slender elongate body equals or is slightly 
more than the depth, which is 6.88 times in the length. The 
head is large, 3.25 in the length. The elongate convex snout is 
3.27 in the head, the lower jaw protruding. The eye is prom¬ 
inent, impinging on the upper profile, 3.6, the maxillary 2.57 
times in the head. The interorbital is 2.22 in the eye or 8 
times in the head. The mouth is large, the maxillary extending 
beneath the anterior third of the eye; 2 strong curved canines 
at the front of the upper jaw and four in the lower jaw. 
Pectoral somewhat rounded, 5.57, the nearly truncate caudal 
5.85 times in the length; the ventral reaches the anal. All 
scales are ctenoid. 

Spinous and soft dorsals deeply divided, the fourth spine 
longest, 4.5 in the head; soft dorsal rays of nearly uniform 
height, middle and posterior rays 2.57 times in the head; anal 
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of nearly uniform height, a little lower than the soft dorsal, 
longest rays 8 in the head. Least depth of the caudal peduncle 
1.26 times in its own length or 4.5 in the head. 

Color in alcohol reddish brown, with traces of 5 (6?) broad 
double blackish cross-bands over the back and sides; each 
scale above the lateral line is margined with black, giving a 
tessellated appearance; a dusky spot above the middle of the 
caudal base and the posterior fourth of the middle caudal rays 
blackened; spinous dorsal vaguely barred with darker; fins 
otherwise colorless, though the soft dorsal has indications of 
having been lightly barred. 

Herre described from the type and only specimen, 117 mm. 
long, taken by commercial trawl in Manila Bay, 16 kilometers 
north-east of Corregidor. This is the first Philippine record of 
the genus Neopercis, distinguished by having teeth on the 
palatines. 

Teasellatus, checkered, in allusion to the appearance of the 
back. 

cnumrsoDON ounnoou 

Champsodon arafurennt Regan, Tran*. Linaaan Society, ser. 2, 
Zoology 12 (1908) 245, “Arafura Sea and Ki Islands”, at 129 
fahtoma; Weber, Max Siboga Exped. Fische 57 (191S) 146, 
Madura Strait and Sea; Bima; Buton Strait; Timor Sea; near 
Waigriu. 

Originally known from the Arafura Sea and Kei Islands, and 
later from the East Indies, it is now reported from the Phil¬ 
ippines for the first time. Lives on sandy and muddy bottom. 

Taken at various depths from 8 meters to 141 meters. 

First dorsal IV or V; second dorsal I—19 to II—17; anal 
I—17 or 18? Gillrakers 2 -f 8 to 10. 

Depth 4.8 to 5.5, head 3.4 to 3.6 times in the length. The eye 
is 4.8 to 5 times in the head and is more than the interorbital. 
The maxillary extends well beyond the eye, its length 1.75 to 
1.5 times in the head. The ventrals extend to the origin of 
the anal. The preopercular spine does not extend to the ventral 
origin. Between the occiput and caudal are about 24 trans¬ 
verse lines which are branches of the two lateral lines. 

The color in alcohol is reddish brown, the back and aides 
often more or less sprinkled with black dots. In the smallest 
specimens these form 5 or 6 short transverse black bands over 
the back, the bands disappearing with age. Some specimens 
also have the abdomen sprinkled with black dots. When spec- 
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imens are removed from alcohol and dried a little the scales 
become brilliant silvery, while the transverse lines become con¬ 
spicuous, the longitudinal lateral lines less evident. 

Six specimens, 31 to 50 mm. in length, were taken in the 
south entrance to Manila Bay, off the coast of Cavite Prov., in 
65 fathoms. A specimen 48 mm. long was much bulkier than 
any others. A specimen 56 mm. long was taken in Manila 
Bay, in 17 to 25 fathoms, about 10 miles northeast of 
Corregidor. 

Descriptions of ten species of Champsodon have been ex¬ 
amined. Several of them are very close and their status is 
doubtful. They need to be revised with ample material avail¬ 
able for comparative study. In that event several would prob¬ 
ably be relegated to synonymy. The above disposition is not 
completely satisfactory, but is the best that can be made at 
present. 



BOOKS 


Books reviewed here have been received by The Philippine 
Journal of Science from time to time and acknowledged in this 
section. 

REVIEW 

Analytic geometry. By Clyde E. Lowe. 4th ed. New York, The 
Macmillan company, 1948. 306p., illus. Price P7.00. 

The author is a well-known professor of mathematics and his 
text should receive the attention of teachers on his favorite 
subject. Analytic Geometry is presented as stated in the pre¬ 
face “to make the text easier reading for the student”. In it 
the author proves well his objective. It is doubtful whether 
any book on the subject could be written with such clearness 
and conciseness without sacrificing any of the important parts. 

The chapters covered are those usually found in any textbook 
of this nature. There are others, like Chapters IX, XVI and 
XVII which increase the usefulness of the text. The book is 
not only an excellent text for a course in analytic geometry but 
also a good reference for those who already took the subject 
and wish to refresh their knowledge of the subject.—G. O. 0. 

Calculations of quantitative analysis. By Philip W. West. New 
York, The Macmillan company, 1948. 162p. Price fC.50. 

In this book the author had in mind to impart to the student 
a thorough training in the methods of analytic calculations which 
provides in turn a more fundamental understanding of the 
underlying principles of the various analytical determinations 
studied. The book was written in lecture style and sufficient 
examples are included to enable the student to see how each 
typical problem should be approached. The problems selected 
were chosen from standard elementary quantitative chemical 
analysis text-books, some of which have direct bearing on in¬ 
dustrial applications from such fields as metallurgy, geology 
and water analysis. Likewise sufficient information is given 
to enable the student to understand the principles of the de¬ 
terminations involved and the nature of the procedures. This 
book is certainly a tool for an easy grasp on this practical 
branch of chemistry.—L. G. A. 
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READJUSTMENTS IN THE NOMENCLATURE 
OF PHILIPPINE EUGENIA SPECIES 

By E. D. Merrill 
Of Harvard University 

Eugenia Linn, has been treated by most authors, following 
the Bentham-Hooke^ f. interpretation, General Plantarum 1 
(1865) 718, as a collective genus enormously developed in the to¬ 
tal number of species in the tropical and subtropical parts of both 
hemispheres. The number of binomials actually published under 
this generic name approximates 2,600 and new ones are con¬ 
stantly being proposed. This of course, does not mean that 
there are now 2,600 distinct species in this protean genus (or 
rather, in the current interpretation of it sensu latiore ), for a 
complicated synonymy is involved. Many proposed species 
have been reduced as synonyms of earlier described ones. How¬ 
ever, tiie number of distinct species is very large, and the vast 
number of already published binomials clearly indicates to ays- 
tematists the difficulties which any student may be expected to 
encounter, whether he be a widely experienced individual or 
merely a beginner, and whether he be concerned with generic 
or merely with specific limits. 

Most authors naturally accept the weight of authority, and 
thus it is that those who still elect to follow the Bentham- 
Hooker f. system accept Eugenia Linn, as they interpreted it. 
These two eminent botanists actually reduced to Eugenia ap¬ 
proximately 87 genera that had been proposed by this or that 
author for this or that Old World or New World group. With 
their wide concept the number of generic synonyms would now 
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be in excess of 40 if the published reductions of Aphanomyrtm 
Miq. ( Pseudoeugenia Scort), Paraeugenia Turrill, and Tetra- 
eugenia Merr. to Syzygium Gaertn. be accepted, for the latter 
in the Bentham-Hooker f. concept is in turn a synonym of 
Eugenia Linn. 

Niedenzu, in his treatment of the Myrtaceae, Engler and 
Prantl, Nat. Pflanzenfam. 3(7) (1891) 78-86, restricted Eugenia 
Linn, as almost wholly limited to the tropical American species. 
He placed the great bulk of the Old World Eugenia species in 
Syzygium Gaertn. and Jambosa DC., neither of these having 
any representatives in the New World except as this or that 
species has been deliberately introduced. The American Eu¬ 
genia Linn, was subdivided into two subgenera, twelve sections, 
and three subsections, and the only admitted Old World species 
was a small group that he designated as subgen. Eueugenia, 
sect. Jossinia. 

Here and there modem authors concerned with Old World 
species have accepted Syzygium Gaertn., Jambosa DC., and at 
least one (Diels) also Jossinia Commers. Few in recent years 
have gone beyond this limited segregation, although Guillaumin 
in 1939 recognized for the New Caledonian representatives of 
the group, Eugenia Linn, about 30 species (all apparently be¬ 
longing in Jossinia ), Jambosa DC., 8 species, Syzygium Gaertn., 
27 species, and finally CaryophyUus Linn., 14 species. I have 
been content to retain the CaryophyUus species under Syzygium 
Gaertn., as have other modem authors who have accepted this 
or that proposed generic segregate. He also recognized Acica- 
lypius A. Gray, which Dr. Perry and I, correctly we believe, 
placed as a synonym of Cleistocalyx Blume. 1 

In our studies of this complex group, covering the genera 
and species of the Old World tropics, with special attention to 
those of China, Indo-China, Borneo, New Guinea, Fiji, and 
now the Philippines, we have been content to recognize as 
worthy of generic rank, one very large Old World genus, 
Syzygium Gaertn. (including Jambosa DC. and CaryophyUus 
Linn.), and several much smaller groups, Cleistocalyx Blume 
(including Acicalyptus A. Gray), Acmena DC., and now, follow¬ 
ing Diels, I recognize Jossinia Commerson. In his extensive 
studies of this Eugenia complex for the species of New Guinea, 
the Solomon Islands and Micronesia, Diels also recognized 
Jambosa DC. as worthy of generic status coordinate with 
Syzygium Gaertn. While it is admitted that the extreme forms 


> Guillaumin, A. Bull Soc. Bot France SS (1988) 886-655. 
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of the Jatnboea assemblage, with medium to large Soweto, 
spreading petals, and large calyx lobes do appear to be suffi¬ 
ciently distinct from the normally small flowered Syzygium 
species wherein the calyx lobes are usually short or very short, 
and the concave petals ate closely imbricate, sometimes even 
cohering, and usually falling as a sort of calyptra, rather them 
spreading, we have frit that there are too many intermediate 
forms to warrant the acceptance of Jambosa DC., as a distinct 
genus. Although 1 still prefer to retain Jambosa DC. as a 
synonym of Syzygivm Gaertn., perhaps after all it is as distinct 
from Syzygium Gaertn., as is Syzygium Gaertn. from Eugenia 
Linn., or as are Cleistocalyx Blume, Acmena DC., Jontnia 
Comm era., and even Caryophyllus Linn., Aphemomyrtus Miq. 
(Pseudoeugenia Scort.), Tetraeugenia Meer., and Paraeugmia 
Turrill, from Syzygium Gaertn. 

In addition to the Bornean study of 156 species of 1939 
referred to below under Syzygium there are two recent detailed 
studies of this group for parts of the Malaysian region. And; 
the Amshoff 1 treatment of the Javan species for which island 
she recognized Eugenia Linn., with one introduced species 
(Eugenia uniflora Linn.), Cleistocalyx Blume, with one species, 
Aphanomyrtm Miq., with one species, Acmena DC., with two 
species, and Syzygium Gaertn. (including Jambosa DC.), with 
fifty species. The contrasting one is Henderson’s* detailed 
consideration of the species of the Malay Peninsula, in which 
he recognized 138 species, all retained under Eugenia Linn. 
sensu latis8imo. His major divisions for the genus for the 
Malay Peninsula are four sections, § Syzygium., which for key 
purposes is subdivided into five unnamed groups covering 184 
species and various varieties; § Acmena, with one species, 
S Cleistocalyx, with one species and § Fie&icalyx, a new section 
with two species. This is strictly the conventional Bentham- 
Hooker f. concept, which for practical purposes is really much 
simpler than any other system yet proposed. 

It may be argued that inter-relationships in groups above 
the species limits, such as the genus, may as readily be indicated 
by the acceptance of a broad generic concept and with the recog¬ 
nition of subgenera, sections, and other minor categories. In 
any case it is quite evident that there is, as yet, no approach to 

■ Amshoff, G. J. H. Myrtaceae, in Backer, C. A. Beknopt* Flora van Java 
All. 4B (£) (1944) 1-S9; Blumea 9 (1946) 496-601. 

• Henderson, M. R. The genus Eugenia (Myrtaceae) in Malaya. Card. 
Bull. Singapore U (1949) 1-29S, fy, 
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unanimity among those who have studied this group as to what 
constitutes a genus, or as to generic limits. 

I am by no means satisfied in this study that all of my con¬ 
clusions, as to the limits of this or that species, are correct, 
that all of the indicated reductions will stand the test of time, 
or that all of the recognized species will prove to be valid ones. 
I have merely done the best that I could with the material at 
present available to me. The deliberate burning of the Manila 
herbarium (Philippine National Herbarium), February 9, 1945, 
by the Japanese in the course of the fighting which resulted in 
the re-occupation of the city of Manila, proved to be a tre¬ 
mendous handicap, for the holotypes of some thousands of 
species described in Manila from 1904 to 1940 were thus lost. 
I have, accordingly, been obliged to rely on distributed duplicates 
and on published descriptions. Distributed duplicates are by 
no means always correctly named, although in a high percentage 
of those sent out from Manila the names are correct. In the 
case of several species I have been unable to locate authentically 
named specimens, and have had to depend on the published de¬ 
scriptions. 

In the course of this study I have depended very largely on 
the material preserved in the Gray Herbarium and in the her¬ 
barium of the Arnold Arboretum, supplemented by the loan of 
all the unnamed Philippine specimens in the United States Na¬ 
tional Herbarium, the British Museum of Natural History, and 
the Royal Botanic Gardens, Kew. Representatives of selected 
species were also borrowed from the first of the above institu¬ 
tions. The receipt of the study set of the collections made 
under the auspices of the Philippine National Museum has been 
of very material assistance; it was my attempt to name this 
material that induced me to turn my attention to the Philip¬ 
pine representatives of this Eugenia complex. I am greatly 
indebted to those in authority who approved my requests for 
loans, to Mr. M. R. Henderson, Director of the Botanic Garden 
at Singapore, who very courteously provided some representa¬ 
tion of nearly all of the species of the Malay Peninsula which 
were not already represented in our collections, and to Dr. 
Eduardo Quisumbing, for sending to me a most important set 
of duplicates of the current collections made since 1945. A very 
high percentage of all the described Philippine species of Syzy- 
gium, including very many holotypes and isotypes, are fortu¬ 
nately represented in the collection available to me for study. 
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The types of the 19 new species described in this paper are, 
unless otherwise stated, deposited in the herbarium of the 
Arnold Arboretum. 

XANTHOMYRTUS Diels 

XANTHOMYRTUS DIFLYCOSITOLIA (C. B. Bob.) Mew. 

Xanthomyrtus diplycosifolia (C. B. Hob.) Merr., Philip. Jour. Sci. 30 
(1926) 415. 

Eugenia diplyeoeifolia C. B. Bot. Hob., op. cit. 4C (1909) 347; Merr., 
Enum. 3 (1923) 165. 

Eugenia aurea Elm., Lead. Philip. Bot. 4 (1912) 1400; Merr. op. cit. 
158, syru nov . 

Xanthomyrmex aureus Merr., Philip. Jour. Sci. 30 (1923) 415, syn . nov . 

Higher mountains of the Philippines from northern Luzon 
to Negros and Mindanao. Endemic. With seventeen individual 
collections now available for examination, including nine recent 
ones from Mount Polis in northern Luzon and the mountains 
of Mindanao (P. N. H. 7795, 7914. Celestino, 1049, 1051, 1064, 
1569 Edaho, 10780, 10809 Mendoza and Convocar, 9985 Sidit, I 
conclude that a single species is represented. 

This Philippine species is apparently most closely allied to the 
Papuan Xanthomyrtus fasciculata Diels. The genus is essen¬ 
tially a Papuan one with nineteen species now known from New 
Guinea, three in Borneo, two in New Caledonia, and apparently 
one in northeastern Australia. Xanthomyrtus Diels belongs in 
the Myrtinae, not in the Eugeniinae. 

EUGENIA Linnaeus 

In a strict sense there is only one species of this genus known 
from the Philippines, this being the introduced Eugenia uni¬ 
flora Linn. (E. michelii Lam.), native of Brazil. It is known 
as "pitanga,” its Brazilian name, and as the "Cayenne cherry.” 
It was introduced into Ceylon and India by the Portuguese at 
an early date, and from Goa it was introduced into Italy. It 
was first illustrated in European literature by Tilli in 1723 and 
a little later by Micheli in 1729, from specimens cultivated in 
Italian gardens. The references to Tilli and to Micheli are 
included in the original Linnaean consideration of the species, 
and Linnaeus saw the Flora Zeylanica specimen. While it is 
true that Linnaeus in 1763 included in Eugenia two species 
which belong in Syzygium Gaertner (including Jambosa DC.) 
and two species of the lecythidaceous genus Barringtonia Forst, 
his generic description from the first edition of his Genera 
Plantarum (1787) to the last one issued by him was based 
wholly on Micheli, and he cites Micheli as the author of the 



356 


The Philippine Journal of Science 


UM 


genus, as well as is the case in all later editions of the Genera 
Plantarum by other authors. It was, hence, entirely logical that 
Eugenia uniflora. Linn, should have been selected as the type or 
standard species 'of the genus, rather than either of the Old 
World species of Syzygium ( Eugenia malaccensis Linn, and E. 
jamhos Linn.) included in the first edition of the Species Plan¬ 
tarum. 

Berg, Linnaea 27(1854) 809, proposed and described the genus 
Stenocalyx Berg, publishing under it 41 binomials; but here, 
were one to select a type or standard species, it should logically 
be stenocalyx michelii Berg = Eugenia micheli Lam. — Eu¬ 
genia uniflora Linn. Thus Stenocalyx Berg is an exact synonym 
of the earlier Eugenia Linnaeus, for the benefit of those who 
would segregate minor generic groups from the now unwieldy 
Eugenia complex. Most of the numerous Philippine Eugenia 
species are now referred to Syzygium Gaertner, a few to other 
genera as indicated below. 

BUCUENIA UNKIORA Una. 

Eugenia uniflora Linn., Sp. PI. (1763) 471; Merr. and Perr. Jour. 
Arnold Arb. 10 (1938) 203. 

Eugenia michelii Lam., Encycl. 3 (1789) 206. 

Stenocalyx michelii Berg, Linnaea 27 (1854) 310, cum syn. 

Eugenia decidua Merr., Philip. Jour. Sci. 9C (1914) 121, (type from 
Guam. 

Luzon, Benguet Subprovince, Mount Santo Tomas, P. N. H. 
2178 Quisumbing, Feb. 10, 1948, “grasslands on plateau, all 
2,200 m.”; Laguna Province, College of Agriculture, planted, 
P. N. H. 8182 SvMt, with the Brazilian name “pitanga.” 

As noted above this species was introduced into the Old World 
at an early date by the Portuguese in connection with their 
transmission of economic plants from Brazil to India, and vice 
versa, in the early colonial period. I have no record as to when 
the species was introduced into the Philippines; I had seen no 
specimens up to 1940 from the islands. If the field note on 
the above cited specimen is correct, it is apparent that the 
species has now become naturalized. 

JOSSIN1A CommmoB ex De Candolle 

Following my present inclination I have disposed of most of 
the numerous described Philippine species of Eugenia by trans¬ 
ferring than to Syzygium Gaertner, with a few placed in 
Aemena, Cleistocalyx, and Xanthomyrfus. There was a small 
residue which, for a time, I waa disposed to retain in Eugenia 



Merrill: Philippine Eugenia Species 


357 


Linnaeus, because this small Jossinia group resembled certain 
of tire American Eugenia species much more closely than they 
did the Old World representatives of Syzygium. After due con¬ 
sideration 1 decided to follow Diels in this matter and to recog¬ 
nize Jossinia Commerson ex De Candolle as worthy of generic 
rank for this particular group. 

The genus was first characterized by De Candolle (who ac¬ 
cepted Commerson’s name), Prodr. 3(1828) 237 (err. typ. 337), 
to take seven species from the Mascarene Islands rad one from 
Madagascar. Blume later accepted the name, Mua. Bot. LugcL- 
Bat. 1 (1849) 119-125, increased the number of species to 
seventeen, and extended the generic range to India, Celebes, 
the Moluccas, and New Guinea. Whether considered as a 
proper genus or as a subdivision of Eugenia, the range of the 
group is considerably wider than has hitherto been indicated, 
as representatives occur in tropical Africa, northeastern Aus¬ 
tralia, and throughout the Pacific region eastward to Hawaii, 
Tahiti, and Marquisas Islands. Thirty nine binominals 
have been published under this generic name. Those who 
have followed the Bentham-Hooker f. concept of Eugenia as a 
collective group and Niedenzu's somewhat narrower interpreta¬ 
tion (excluding the Syzygium-Jambosa complex), naturally re¬ 
duced Jossinia to Eugenia. In recent times Diels reinstated 
Jossinia for several species from New Guinea, Moluccas, Aru, 
Key, Caroline, and the Marianas Islands, Bot. Jahrb. 56 (1921) 
531, op. cit. 57 (1922) 376-377, Jour. Arnold Arb. 10 (1929) 
82. In 1921 he briefly discussed Jossinia as a genus, as follows: 

l)en iibrigen Formenkreiaen der papuasischen Eugeniinae gegenhber 
muss Jossinia im Sinne Blumes getrennt behalten werden. Si© ist davon 
verschioden durch den Bliitenstand (Einzeibliiten in den Achseln kleiner 
Brae teen an getauchten odor auswachsenden Kurztreiben), durch das kurze 
Receptaculum mit grossen Kelchlappen und diskusartig erweiterem, die 
Staubbiatter tragendem Scheitel, sowie durch die in der Knosp© 
schl&ngelig eingekrtinunten, nicht ± scharf geknickten Staubblsitter. Jos- 
sinia scheint niiher verwandt zu sein mit amerikanischen Formenkreisen 
als mit Jambosa und Syzygium” 

A. Gray, Wilkes U. S. Explor. Exped. Bot. 1 (1854) 509, 
concerned himself with this Eugenia complex, stated that at 
first he was strongly disposed to accept the segregates Jambosa, 
Syzygium and Acmena as defined by De Candolle. But after 
considering also the proposals of Blume in Gelpkea, Strongy- 
localyx, Jambosa, Clavimyrtus, Microjambosa, rad Jossinia, he 
decided that it would be necessary either to increase the number 
of proposed genera, or to retain Eugenia in the conventional wide 
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sense that most authors have since followed; he chose the latter 
course. He noted that Jossinia, as defined by Blume, would fall 
in Eugenia except for the thick testa of the seed. He mentioned 
Wight's statement that Jossinia seeds have foliaceous cotyledons, 
but called attention to the fact that the seeds of the original 
Jo88inia species do not appear to be known. I have not been 
able to examine the Mascarene specimens on which the original 
description of the genus was based. In accepting Jossinia I 
have assumed that the group, as characterized by Blume in 
1849, is the same as that originally defined by De Candolle in 
1828; but it should be noted that Diels specifically mentioned 
that he accepted the group as defined by Blume. I note in 
passing that when Niedenzu accepted and defined Jossinia as a 
section of the subgenus Eugenia his definition “Bliithenstand 
endstandig, racemos, beblattert” is not good, for in the typical 
species the flowers are solitary, paired, or fascicled, mostly 
axillary, sometimes terminal or subterminal. AH of the species 
which I here consider have axillary, sometimes subterminal, soli¬ 
tary, paired, or fascicled flowers, these pedicelled or sessile. In 
none of the Philippine species is the inflorescence compound and 
branched as is the case in most of the Syzygium species; there 
are in the Jossinia range various species with racemose flowers. 
In addition to the often cushion-like disk and the large calyx 
lobes which are free to the base, i.e., with no extension of the 
tube above the ovary, as is the case in Syzygium, the pedicels 
and sepals are often sparingly pubescent, while with the excep¬ 
tion of a very few Syzygium species, that large group is 
characteristically entirely glabrous. The Philippine representa¬ 
tives of Jossinia are: 

JOSSINIA AHEBNIANA (C. B. Bob.) comb. nov. 

Eugenia, ahemiana C. B. Bob., Philip. Jour. Sci. 4C (1909) 344; 

Merr., Enum. 3 (1923) 157. 

Eugenia melaetomoides Elm., Lead. Philip. Bot. 4 (1912) 1429; Ifenr., 
op. dt. 171, ayn. nov. 

This is one of the most widely distributed Philippine species 
extending from northern Luzon to southern Mindanao, and is 
now also known from Celebes. Twenty-two individual collec¬ 
tions are now available to me, which for the most part represent 
distributed duplicates of early collections all correctly named; 
two recent collections are P.N.H. 9568 Navarro, 9612 MaJbesa 
from Mount Maquiling, Laguna Province, Luzon. I can detect 
no characters by which Eugenia melastomoides Elm. may be 
distinguished from the form Robinson characterized and do not 
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hesitate in reducing it to synonymy. The one Celebes collection 
available to me is Netherl. For. Serv. 17190. 

JOSSIMA BKACmrODA ip. Bov. 

Arbor parva, floribus exceptis glabra, ramie ramulisque palli- 
dis, teretibus, ultimis 1-1.5 mm. diametro; foliis subellipticis vel 
elliptico-obovatis, 4-5.5 cm. longis, 2-8 cm. latis, coriaceis, bre- 
viter petiolatis, rotundatis vel latissime breviter rotundato- 
acuminatis, basi acutis, margins leviter revolutis, supra suboli- 
vaceis, subtus pallidis, utrinque obscurissime puncticulatis, vix 
nitidis nervis primariis utrinque circiter 7, gracilibus, incons- 
picuis, in venam intramarginalem 1 mm. a margins confluenti- 
bus, secundariis reticulisque obscuris; petiolo 2-3 mm. longo; 
floribus axillaribus, solitariis vel binis, sessilibus vel subsessili- 
bus, plus minusve pubescentibus, saltern 2 cm. diametro (petalis 
ignotis), calycibus ext us leviter pubescentibus, tubo lato, circiter 
8 mm. longo, sursum ampliato, sepalis 4, glanduloso-punctatis, 
extus consperse pubescentibus, liberis, suborbiculari-ovatis, 
rotundatis, plus minusve concavis, binis circiter 5 mm. longis et 
6 nun. latis, alteris 6 mm. longis et 7 mm. latis; petalis ignotis; 
staminibus numerosis, filamentis 1 cm. longis; stylo 1 cm. 
longo; disco incrassato, leviter pubescent!, 6 mm. diametro. 

Mindanao, District of Zamboanga, Santa Maria, Bur. Sci. 
16U08 ReiUo, Sept.-Oct., 1912, type in the Gray Herbarium, iso¬ 
types in the U. S. National and British Museum herbaria. 

Among most of the Philippine species this is distinguished 
by its sessile flowers, and while several of the other described 
Philippine species do have sessile flowers, they differ totally in 
their vegetative characters; among these it is apparently most 
closely allied to Eugenia sargentii Merr. 

JOSS IMA HETEBOPHYLLA (Merr.) comb. nov. 

Garcinia heteropkylla Merr., Philip. Jour. Sci. 12C (1917) 285, 
Enum. 3 (1923) 84. 

Luzon, Nueva Ecija Province, Bur. Sci. 26457 Ramos and 
Edam. Known only from the type collection, my attention 
having been called to my original error by Mr. H. K. Airy Shaw, 
Royal Botanic Gardens, Kew. 

JOSS IMA KAMXUI (Merr.) comb. nov. 

Eugenia kamelii Merr., Philip. Jour. Sci. IOC (1015) 219; Enum. 

3 (1928) 168. 

A Jossinia with unusually large leaves. The species is still 
known only from the original collection, Bur. Sci. 17599 Ramos, 
from Samar, there being an excellent specimen of this in &e 
U. S. National Herbarium. Its alliance is clearly with Eugenia 
tulanan Merr. 



360 


The Philippine Journal of Science 


I960 


JOSSDOA LOHEXI (C. B. Bob.) comb. no*. 

Eugenia loheri G. B. Bob., Philip. Jour. Sci. 4C (1909) 846; Merr., 
Enum. 3 (1928) 169. 

A typical Jossinia, still known only from the two original 
collections, Cuming 1S88, Loher £475, from Nueva Ecija and 
Pampanga provinces, Luzon. 

JOSSINIA MONTAIBANICA (Mon.) comb. two. 

Eugenia montalbanica Mm,, Philip. Joor. Sci. 39 (1926) 417. 
Eugenia diospgrifoUa Merr., opu dit XI (1925) 89, non Wall. 

A species still known only from the three original collections 
on which it was based, all in fruit, Loher 18807, 18888, 14879, 
from the mountains back of Montalban, Rizal Province, Luzon. 
It is possible that when flowers become available some other 
generic disposition of this species may be indicated. 


Eugenia pasaeaeneis C. B. Rob., Philip. Jour. Sci. 4C (1909) 846; 
Merr., Enum. 3 (1923) 178. 

Known only from the type collection. For. Bur. 10467 Curran, 
from Pasacao, Camarines Province, Luzon. A typical Jossinia. 

JOSSINIA SARGENTII (Men.) comb. no*. 

Eugenia eargentii Merr., Philip. Jour. Sci. 18 (1921) 290; Enum. 
3 (1923) 177. 

Cagayan, Zambales, Pampanga, Batangas, and Rizal provinces, 
Luzon, and with some doubt, Ticao Island. An additional col¬ 
lection to those previously cited is Loher 18899 from Rizal Prov¬ 
ince, Luzon. 

JOSSINIA TULANAN (Herr.) comb. nov. 

Eugenia tulanan Merr., Philip. Jour. Sci. 1AC (1916) 201; Enum. 
3 (1923) 179. 

Originally described from two Samar collections. I now refer 
here the following additional collections: Luzon, Rizal Province, 
Bur. Sci. 29267, 29891 Ramos and Edano (erroneously distrib¬ 
uted as representing Eugenia vidaliana Elm.); Tayabas 
(Quezon) Province, Casiguran, Bur. Sci. 45489 Ramos and 
Edario. Bohol, Bur. Sci. 48087 Ramos (distributed under an 
unpublished binomial derived from the name of the island). 
Mindanao, Aguaan Province, Diuata Mountains, Bur. Sci. 88780 
Ramos and Cowvocar. 

---- — ... .* -- -- ------- --- , 

* See Merrill, E. D. and L. M. Perry. A synopsis of Acmena DC., a 
valid genus of the Myrtaoeae. Jour. Arnold Arb. 19 (1988) 1-20. 
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ACMKNA Do Candolle* 

A CHINA ACOHDUnmu (Mum) Hn. u4 Parr. 

Aemena aeummatienma (Blume) Men*, and Pen*., Jour. Arnold Arb. 
19 (1988) 12; Amshoff in Backer, Beknopte FI. Java 4 B 1 Myrt. 
(1944) 8. 

Myrtue amunmatieeima Blume, Bijdr. (1828) 1088. 

Syrygium aeummatunmum DC., Prodr. S (1828) 861. 

Eugenia acuminatiseima Kura, Prel. Rep. Veg. Pegu App. A. 88 (1876) 
61; Jour. Aa. Soc. Bengal 48 2 (1877) 67, el auet, plur., non Miq. 
(1847), nec Berg (1867-59). 

Eugenia eumingiana Vidal, Phan. Cuming. Philip. (1886) 178; Handera 
Gard. Bull. Singapore 12 (1949) 260 fig. 6* and fig. S (p. 9). 

Eugenia saligna C. B. Rob., Philip. Jour. Sd. 4C (1909) 892; Merr., 
Enum. 3 (1928) 176. non Jambeea saligna Miq. 

Syeygium eumingianum Gibbs, Jour. Linn. Soc. Bot 42 (1914) 76. 

Eugenia attenuatifolia Merr., Philip. Jour. Sd. 18 (1921) 299. 

Eugenia eueandata Elm., in Merr. Enum. 3 (1928) 176, nom. in ayn.; 
Elm., Leafl. Philip. Bot. 19 (1939) 8808, nom. "is Eugenia saligna 
(Miq.) C. B. Rob." 

This is a common and widely distributed species, occurring 
not only throughout the Philippines, but extending from 
Tenasserim and the Andaman Islands to southern China 
(Eugenia subdecurrens Merr. and Chun. Sunyat. 2 (1935) 289) 
through the Malay Peninsula to Sumatra, Java, Borneo, Timor 
and the Solomon Islands. It is the only representative of the 
genus known from the Philippines. Henderson, Gard. Bull. 
Singapore 12 (1949) 260, figs. 51 A, 52, accepts the name 
Eugenia eumingiana Vidal, which is correct if the species be 
considered to belong in Eugenia Linn. He cites the Koordero 
and Valeton very excellent figure of Eugenia aeuminatissima 
Kurz, Atlas Baumart Java 3 (1915) fig. 506, as representing 
the species, but for some reason, unaccountable to me, says, 
“excl. fruit”; and yet the fruit as depicted by them illustrates 
one of the striking characters of the genus Acmena, which 
holds for all of the fruits of the species that I have examined, 
i.e., the peculiarly ruminate character which Henderson de¬ 
scribes, as did Koorders and Valeton. In his own, fig. 51A, 
he did not show this striking character, probably for the 
reason that he had depicted it in the germinating seed, fig. 
5b, p. 9. If any group is worthy of segregation from Eugenia 
Linn., eensu lat., as a genus, I am of the opinion that the 
ruminate seed characters plus the anthers opening by terminal 
slits, which Henderson does show, make this group one well 
worthy of recognition. I see no reason for eliminating the 
fruit in the Koorders and Valeton illustration. 
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CLE3STOCALYX Blame* 

The one character by which this genus is very easily dis¬ 
tinguished is that, as in the large American genus Calyptranthes 
Swartz (1788), there is no evidence of free sepals, that part 
of the calyx above the tube being entirely fused into a 
circumscissile calyptra, which falls as a whole; in the material 
that I have examined the fusion is so complete that there is 
no evidence of calyx segments, quite as in Calyptranthes Swartz. 
It seems to me that it would be just as logical to reduce the 
large American genus Calyptranthes Swartz to one of its 
allied genera, which no systematise as far as I am aware, 
has ever even suggested, as it would be to reduce Cleietocalyx 
Blume to Eugenia Linn, as Bentham and Hooker f. and 
Niedenzu did, and which Henderson accepted, Gard. Bull. Sing¬ 
apore 12 (1949) 264, although the latter did recognize Cleisto- 
calyx Blume a section of Eugenia Linn, coordinate with 
Syzygium Gaertner, Acmena DC. and with his own sectional 
segregate Fisaiealyx Henders. 

As a matter of fact Blanco in 1837 and in 1845, in considering 
one of the Philippine species of Cleistocalyx, placed it in Calyp¬ 
tranthes Swartz, as did Hance in 1851-52, when he described 
Calyptranthes mangiferifolia Hance [Cleistocalyx operculatus 
(Roxb.) Merr. and Perr.] from Macao specimens, thinking that 
what he had was a plant introduced by the Portuguese from 
tropical America. 

Sometimes, perhaps, “the wish is the father of the thought” 
among those who may object to the subdivision of large and 
cumbersome genera, those who advocate this procedure, and 
those who accept various subdivisions of Eugenia Linn, and 
have even further subdivided Syzygium Gaertn. Thus Guillau- 
min in his treatment of the Myrtaceae of New Caledonia, 
Bull. Soc. Bot. France 85 (1988) 652, objects to our reduction 
of Acicalyptm A. Gray to Cleistocalyx Blume, assuming that 
we misinterpreted Blume’s genus because in his description 
Blume definitely stated, regarding the calyx, “limbo supero, 
primum clauso, sub anthesi in lobos 4 v. 5 irregulares longitudi- 

*See Merrill, E. D. and L. M. Perry. Reinstatement and revision of 
Cleistocalyx Blume (Including Acicalyptus A. Gray), a valid genus of 
the Myrtaceae. Jour. Arnold Arb. 18 (1937) 322-348, pi SIS. 
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naliter fisso, deciduo.” But neither Blume’s actual specimens 
nor his fig. 56 show such characters, but rather a strictly 
entire circumscissile deciduous calyptra, as do all of the other 
species we have placed in Cleistocalyx. It is suspected that 
the “lobos 4 v. 6 irregulares” etc. was added by Blume to 
accommodate Cleistocalyx nervosus Blume (Eugenia nervosa 
Lour.) which Blume knew only from the published description, 
which he misinterpreted, and which is a true Syzygium ( S. 
oblatum Wall.; Eugenia oblata Boxb.) Morphologically the 
only difference that we can detect as between Acicalyptus 
A. Gray and Cleistocalyx Blume, is the more ligneous and 
elongated calyptras of the former as compared with the usually 
thinner and sometimes merely hemispheric ones of the latter. 
We interpret Blume’s genus from the actual specimens on which 
the description was based, the “lobos 4 v. 5 irregulares longitud* 
inaliter fisso” being nonexistent. 

CLEISTOCALYX ARCUATJNERVTUS (Men.) Men. and Pen. 

Cleistocalyx arcuatinervius (Merr.) Merr. and Perr., Jour. Arnold Arb. 
18 (1937) 333, pi 215 , figs. 16-18. 

Eugenia arcuatincrvia Merr., Philip. Jour. Sci. 1 Suppl. (1906) 104, 
Enum. 3 (1923) 158. 

Eugenia sibulanensis Elm., Lead. Philip. Bot. 10 (1939) 3808, nom 
“is Eugenia arcuatinervia Merr.” 

A species widely distributed in the Philippine forests, extend¬ 
ing from northern Luzon to Mindanao. Some older but not 
previously cited collections and some recent ones are Cuming 
1275,1825, from Cagayan Province, Luzon, Cuming 1710 from 
Samar, and P. N. H. 8878 Sulit from Laguna Province, Luzon. 

CLEISTOCALYX OPERCULATUS (Roxb.) Men. and Pen. 

Cleistocalyx operculatus (Roxb.) Merr. and Perr., Jour. Arnold Arb. 
18 (1937) 337, pi. 215, figs. H-i8, cum. syn. 

Eugenia operculata Roxb., Hort. Bong. (1814) 87, nomen nudum, FI. 
Ind. ed. 2 2 (1882) 386; descr. Henders. Gard. Bull. Singapore 
12 (1949) 266, fig. 68, cum. syn. 

Syzygium nervosum DC., Prodr. 3 (1828) 260; M6m. Myrt. 42 (1842) 
pU IS, non Cleistocalyx nervosus Blume. 

Eugenia clausa C. B. Rob., Philip. Jour. Sci. 4C (1909) 880; Merr., 
Enum. 3 (1928) 162, cum. syn. 

This is a common and widely distributed species in the 
Philippines, and outside of the Archipelago is recorded from 
Burma to southeasthem China and Hainan (Eugenia divaricato- 
cymosa Hay.; Calyptranthes mangiferifolia Hance), Indo-China, 
the Malay Peninsula, Sumatra, Java, Borneo, extending as far 
to the southeast as tropical Australia. Additional synonyms 
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•re Calyptmnthes mdkal sensu Blanco (1887), non RaeUech., 
C. Syzygium sensu Blanco (1845), non Sw., Syzygium nodosum 
and S. angkolanum Mig. (1855), Eugenia holtzei F. Muell. 
(1886), Syzygium operculatum Niedenz. (1893), Eugenia holt- 
eeona F. Muell. (1899), and Eugenia holtearm, F. Muell. 
(1917). 

Blume’s description of the genus Cleistoealyx was baaed on 
an actual specimen, the type being Cleistoealyx nitidus Blume 
(Jambosa nitida Korth.) from Borneo. His other binomial, 
C. nervosus Blume, was published under a misapprehension, 
its basis being wholly the description of Eugenia nervosa Lour. 
FI. Cochinch. (1790) 308, of which Myrtus loureiri Sprang. 
(1825) is an exact synonym. Out of curiosity I again checked 
Loureiro’a description. It is definitely that of a Syzygium 
and it certainly applies to Syzygium oblatum Wall. ( Eugenia 
oblata Roxb.). It should be noted that Loureirb’s specific 
name was taken from the fruit, not from the leaf characters, 
for he indicates the fruit as “globose, 1-pollicaria, nervosa,” 
while Gagnepain in 1920 described it as “15-18 mm. de diam., 
stri£ en long,” and Henderson in 1949 as 1.75 x 2 cm. “faintly 
vertically ridged.” Loureiro's other characters apply sufficiently 
well. No other known Indo-China species conforms with 
Loureiro’s description, and in Eugenia the binomial E. nervosum 
Lour, is valid and replaces Eugenia oblata Roxb., (1814, nom., 
1832, descr.). In Syzygium the specific name is invalidated 
by the totally different S. nervosum DC. (1828) which is a 
synonym of Cleistoealyx operculatus (Roxb.) Merr. and Perr. 
The somewhat earlier Myrtus loureiri Spreng. (1825) is not 
available as its publication was illegitimate. 

Syzygium nervosum DC., Prodr. 3 (1828) 260, is in a different 
category, for it was a new name for Eugenia opercuiata Roxb. 
“Cat. Calc. p. 37 (v. s.)” and his descriptive data, with the 
significant phrase “calycibus integerrimis” was based on a 
duplicate he had received from Calcutta, and doubtless from 
Roxburgh himself. Apparently he proposed the new binomial 
because he realized that the specific name Roxburgh had selected, 
although it applied beautifully to the species, did not apply 
to Syzygium as De Candolle himself delimited it; and yet in 
his brief species description he did inadequately indicate its 
striking calyx character. However, this discussion is beside 
the point, for as shown above the specific name nervosum 
was published in Cleistoealyx through a misconception, and 
although De Candolle did publish the first description of the 



Merrill: Philippine Eugenia Species 965 

species here considered, the beautifully descriptive name selected 
by Roxburgh and first appearing in 1914 as a nomen nudum, but 
not actually described by Roxburgh until 1832, stands, both in 
Eugenia and in Cleistocalyx; in Syzygium, however, the specific 
name nervosum has priority over operculatum. 

CLEISTOCALYX TAUCIPUNCTATUS Starr. ml Pert. 

CUietocalyx pawcepunctatus Herr, and Perr., Jour. Arnold Arb. 18 
(1937) 886, pi. SIS, figs. SX-2S 

Eugenia paucipunctata Merr., Philip. Jour. Sci. IOC (1916) 215, 
Enum. 3 (1923) 173, non Koord. and Val. (1899). 

This species is still known only from the type collection, 
Luzon, Benguet Province, Merrill Philip. PI. 1709, erroneously 
distributed as representing the distinctly different Eugenia 
ealcicola Merr. The specific name originally selected by me 
is invalid in Eugenia, but in our consideration of the species 
under Cleistocalyx we deliberately published Cleistocalyx pau- 
cipunctatue Merr. and Perr. as a new name, not as a new com¬ 
bination ; hence the absence of parenthetic citation in the entry 
above. A new specific name will be needed only by those 
who prefer to retain this species in Eugenia Linn. In its 
general appearance this species is remarkably similar to Eugenia 
abbreviata Elm. = Syzygium abbreviatum (Elm.) Merr., but 
the latter is a true Syzygium, lacking the characteristic calyx 
operculum of Cleistocalyx Blume. 

SYZYGIUM Gaertuer 

In this paper I have interpreted Syzygium Gaertner to 
include Jamboea De Candolle, as did Dr. Perry * and myself in 
our 1939 consideration of the numerous Bornean representatives 
of the group (156), and as we did in other papers appertaining 
to the species of Indo-China (51 species), China (50 species), 
New Guinea (about 150 species), and Fiji (18 species). 7 More 
recently Dr. Amshoff 8 has considered the 50 species known 
from Java, which for the most part had been retained in 

* Merrill, E. D. and L. H. Perry. The Myrtaceoui genus Syzygium 
Gaertner in Borneo. Am. Acad. Art* Sei. Mem. IS (1989) 186-202 (Mem. 
Gray Herb. « 186-202). 

' Merrill, E. D. end L. M. Perry. The Indo-Chineee species of Syzygium 
Gaertner. Jour. Arnold Arb. 19 (1988) 99-116. 

- The Myrtaceae of China. Op. cit. if (1988) 191-247. 

-— Plantae Papuenae Archboldtanae, IX. Op. cit. 28 (1942) 

288-297. 

- Myrtaceae in Smith, A. C. Fijian plant studiea, It. Sargentia 

1 (1942) 74-79. 

8 Amshoff, G. J. Myrtaceae, in Backer, C. A. Beknopte Flora van Java 
Alf. IVB(I): Myrt (1944) 1-39, Blumea 5 (1946) 496-607. 
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Eugenia by earlier authors. She recognized the segregated 
genera Acmena De Candolle and Cleistocalyx Blume, and re¬ 
stricted Eugenia Linn, to a single species, the introduced Eugenia 
uniflora Linn. 9 As noted above, Guillaumin, for the New Cale¬ 
donian species of this complex recognized Eugenia Linn, (ap¬ 
parently all species belonging in Jossinia Commerson), Jambosa 
De Candolle, Syzygium Gaertner, and Aciedlyptue A. Gray 
(which we believe cannot be distinguished from Cleistocalyx 
Blume), and further retained Caryophyllus Linn, as generally 
distinct from Syzygium Gaertn. Clearly the modem trend is 
to a reasonable division of that vast aggregate retained by most 
authors under a single generic designation, Eugenia Linnaeus. 

Airy Shaw, 10 while accepting Syzygium Gaertner as generic- 
ally distinct from Eugenia Linnaeus, voices his objection to 
the segregation of such small groups as Acmena De Candolle 
and Cleistocalyx Blume from Gaertner’s genus, preferring to 
retain Syzygium Gaertner, sensu latissimo, to take .most of 
the Old World species of this complex. In further amplifying 
the characters of Syzygium Gaertner by the reduction of 
Aphanomyrtua Miq. (Peeudoeugewia Scortechini) and Tetra- 
eugenia Merrill, he states: 

“I am convinced, however, that there is no justification for maintaining 
either Tetraeugenia Merr. or Aphanomyrtua Miq. (Peeudoeugenia Scort.) 
distinct from Syzygium Gaertner, of which they surely represent merely 
the extreme stages in fioral reduction. In vegetative characters there is 
nothing to distinguish them from Syzygium; they totally lack any faciea 
of their own. For the same reason I believe that Acmena DC. and Cists- 
toealyx Bl. should not be separated from the larger genus; both contain 
forms intimately linked with various species of Syzygium. With better 
reason could Miquel's section Leptomyrtua be raised to generic rank for 
the rather distinct group of Syzygium with conspicuous bracteoles and 
glaucous angled calyx-tubes.” 

As opposed to those who would still further subdivide 
Syzygium Gaertner, such as Guillaumin, and those who would 

* Syzygium amehoffianum nom. nov. 

Eugenia doKcophylla Koord. and Val., Meded. Lands Plaatent. 46 
(1909) 78. (Bijdr. Boomsoort Java 6:78) “dollgophylla,” Atlas 
Baumart; Java 3 (1916) pi. 460, non Kiaersk. (1893). 

Syzygium dolichophyllum Amshoff, in Backer, Betfnopte FI. Java 
IVB (I): Myrt. (1944) 28, non Merr. and Perr. (1942). 

A species known only from Java. The currently used specific name 
is invalid in both Eugenia and Syzygium. Syzygium dolichophyllum 
Merr. and Perr. is a New Guinea species based on Jambota dolichophyUa 
Lauterb and K. Sch. 

Airy Shaw, H. K. Additions to the flora of Borneo and other Malay 
Islands. Kew Bull. (1949) 117-125. 
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amplify its characters by the reduction of the genera above 
mentioned, there are, of course, those who cannot bring them¬ 
selves to subdivide the protean Eugenia, and who continue 
to use that generic designation sensu latissimo. Henderson’s u 
recent excellent consideration of the species of the Malay 
Peninsula represents the views of the ultra-conservatives. His 
estimate of the number of distinct species as “about 1,000” 
is more than conservative. I suspect from my own studies 
that merely the Syzygium complex as it is developed in the 
Old World tropics may already exceed that number, and the 
number of true Eugenia species in tropical America is legion. 

The arguments for a limited number of segregated genera 
have been well stated by their proponents. Those who are 
in favor of retaining all species of both hemispheres in one 
manifestly collective genus, Eugenia Linn., sensu latissimo, and 
those who favor the segregation of most of the Old World 
species under Syzygium as a collective genus for the very 
numerous Old World species, have stated their case. In a 
third category are those, among whom I am one, who recognize 
Syzygium for most of the Old World species, but who advocate 
the segregation of certain small and reasonably distinct (or 
in some cases very distinct) groups as worthy of generic status. 
There is no unanimity of opinion as to what constitutes a 
genus or as to the limits of this or that group, nor is there 
likely to be until such time as some able and courageous 
individual with ample time and access to comprehensive collec¬ 
tions of study material may be inspired to challenge the 
generic limits for both the New World and the Old World 
forms. I have an idea from my limited knowledge of the 
New World species, that there may ultimately be as many, 
or more, genera segregated from the New World complex 
as have been proposed for the Old World Syzygium complex. 

The claim that Eugenia should not be subdivided merits 
some attention, although those who accept this concept are 
frankly following the lines of least resistance. To accept 
Syzygium Gaertner as all-inclusive for the Old World species 
of Eugenia, denying the validity of such proposed segregates 
as Cleistocalyx, Acmena, Jossinia, Aphanomyrtus ( Pseudo - 
eugenia ), and perhaps even Jamhosa and Caryophyttus, and 
other groups which have been characterized by this or that 
author, impresses me as somewhat illogical. It is evident that 

** Henderson, M. R. The genus Eugenia (Myrtaceae) in Malaya. Gard. 
Bull. Singapore 12 (1949) 1-298, figs. 1-Si. 

181*1 - 2 
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with complete material, most or all of these segregated groups 
are more easily and definitely separable from Syzygium, than 
is Syzygium separated from Eugenia proper. If one cannot 
subdivide Syzygium on the basis of evident and reasonably 
constant characters, why attempt to distinguish Syzygium from 
Eugenia, and why not return to the Bentham-Hooker f. concept? 

In accepting the name Syzygium Gaertn. (1788) in prefer¬ 
ence to Caryophyllus Linn. (1754), assuming the two groups 
to be congeneric, we believe that our procedure in 1989 was 
legitimate, in spite of the mild criticism inferred by Henderson’s 
statement (probably a reflection of Furtado’s opinion) that 
we complicated the situation by accepting Syzygium Gaertn. 
in place of the earlier Caryophyllus Linn., recommending at 
the same time that Gaertner’s name be officially conserved 
against the Linnaean one. He states: ‘‘But the practice of 
using a later name in the hope that at some future date it 
may be conserved against an older valid name seems a some¬ 
what dubious procedure.” I still believe that our point was 
well taken, in that up to 1939 only 22 binomials had been 
published under Caryophyllus, and that there had been no 
transfers to it since 1874 except one in 1905, as against 300 
published binomials in Syzygium. The numbers now stand 
as of 1950 at 33 for Caryophyllus and over 700 for Syzygium, 
to which may be added about 160 new binomials in the latter 
genus appearing in this paper. In this particular case there 
are those who prefer to retain Caryophyllus Linn, as generically 
distinct from Syzygium Gaertn. I am of the opinion that all 
of the species recognized by Henderson for the Malay Peninsula, 
outside of the very few in his sections Acmena, Cleistocalyx, 
and perhaps Fissicalyx, belong in Syzygium, and if these be 
transferred, about 90 additional new binomials will be involved 
in the latter genus. 12 

In 1915 I called attention to the fact that there was nothing 
in the modern concept of the rubiaceous genus Nauclea Linn, 
that conformed to the original Linnaean concept and definition. 13 
Hasskarl had observed this in 1839, and then actually redefined 
Nauclea with himself as its authority, leaving out of considera¬ 
tion the Linnaean concept entirely. This procedure was, of 
course, not in conformity with any accepted rules of nomencla¬ 
ture. Yet clearly in this case Nauclea Hassk. (1839) should 
have been recommended for conservation against Nauclea Linn. 
(1762), and the Linnean designation thus disposed of Sarco- 
cephalus Afzel. (1818) in its currently accepted sense would 
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have been available to take the Linnaean Nauclea species. 
Unfortunately, as I now see it, I adhered strictly to the letter 
of the law, proposed Neonauclea Merr. to take the species of 
Nauclea Hassk., non Linn, and most other modem authors, 
reinstated Nauclea Linn, to replace Sarcocephalus Afzel., trans¬ 
ferring 46 Nauclea names to Neonauclea Merr. and 20 Sarco¬ 
cephalus names to Nauclea Linn. There will always be constant 
confusion as between Nauclea Hassk., non Linn. Neonauclea 
Merr., and Nauclea Linn., non Hassk. ( Sarcocephalus Afzel.); 
and yet unless official conservation intervenes, the .generic 
names must, or at least should, be applied as 1 then indicated. 
I have been tempted at times to initiate action for conservation 
of Nauclea Hassk., non Linn, and Sarcocephalus Afzel. {Nauclea 
Linn.). In fact, I have urged some of my correspondents that 
such action should be taken merely as a matter of convenience. 

As to the Philippine species of this Syzygium-Eugenia complex, 
the first intensive study of the group by Dr. C. B. Robinson 
in 1909, resulted in his recognizing 98 species. The percentage 
of endemism was very high. As the collections of reference 
material increased it became evident that the genus contained 
a great many more species than was indicated in 1909. By 
1923 when my Enumeration of Philippine Flowering Plants 
was published, the number of species had been increased to 
182, and since that time a few additional species have been 
described. In these early studies Eugenia Linn, was interpreted 

M Syzygium hendersonii nom. nov. 

Eugenia auriculata Ridl., Jour. Str. Branch Roy. As. Soc. 61 (1912) 
7; Henders. Gard. Bull Singapore 12 (1949) 54, fig. 6a, non Syzy¬ 
gium aurioulatum Brongn. and Gris (1865). Malay Peninsula, 
Bindings at Lumut. 

Syzigium urophyllum nom. nov. 

Eugenia caudata King, Jour. As. Soc. Beng. 762 (1901) 105. 

(Mater. FI. Malay. Penin. 3: 105); Henders. Gard. Bull. Singapore 
12 (1949) 148, fig* 29, c-d, non Syzygium oaudatum Airy Shaw 
(1949). 

iMyrtus caudata Wall. List. no. 8631, (1831), nom. nud. 

In reducing Tetraeugenia Merr. and Aphcvrwmyrtus Miq. (Pscudoeugenia 
Scort.) to Syzygium Gaertn., thereby further broadening the limits of the 
latter genus, Airy Shaw, Kew Bull. (1949) 122, also transferred Tetra- 
eugenia caudata Merr. to Syzygium. Henderson, 1. c., who saw the Calcutta 
specimen of WaUich S6S1, which was from Singapore, expressed doubt 
if it is a Eugenia, (Syzygium), While King’s specific name is valid 
in Eugenia , it cannot be used in Syzygium . The species is rather widely 
distributed in the Malay Peninsula, and may occur in southern Siam. 

* Merrill, E. D. On the application of the generic name Nauclea of 
Linnaeus* Jour. Washington Acad. Sci. 5 (1915) 589-542. 
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in Bentham-Hooker f. sense, following the lead of most modern 
authors who had studied the Old World species. 

In the present study, which is frankly nomenclatural, an 
attempt is made to bring the technical names of the Philippine 
species into conformity with my present concept of reasonable 
generic limits for the entire group. Two species of Eugenia 
have been combined and accounted for as a single species 
of Xanthomyrtus Diels. Three species are placed under Cleisto- 
calyx Blume, one under Acmena DC., eight under Jossinia 
Commerson, and Eugenia Linn, is now restricted to a single 
introduced species of American origin, this being Eugenia 
uniflora Linn, the actual type of the Linnaean genus, which 
up to 1923 had not been recorded as Philippine. Sixteen species, 
accepted as valid in 1923 have been reduced to synonymy. On 
the basis of the material available to me in the course of this 
study, including duplicates distributed from Manila before 
1940 and determined to the genus only, and recently collected 
material sent to me for identification by Dr. Quisumbing, 
nineteen species are described as new. In spite of reductions 
of sixteen of the species recognized in 1923, and the transfer 
of certain Eugenia species to other generic groups, the total 
number of Philippine Syzygium species now stands at 187, 
slightly more than in 1923, with thirteen in segregated genera, 
or a total of 200. This is not the entire story. There are 
perhaps ten distinct species represented by inadequate specimens 
in the collections available to me which should not be charac¬ 
terized until better specimens become available. None of them 
can be matched in the very extensive collection of Malaysian- 
Philippine-Papuasian-Polynesian material available to me. 

One is constantly surprised at the high percentage of endem¬ 
ism that characterizes this genus, whether one deals with the 
species of China, Indo-China, the Malay Peninsula, Sumatra, 
Borneo, Java, the Philippines, Celebes, Fiji, or New Guinea. 
The specific endemism as of the present time for the entire com¬ 
plex, as to the Philippine species, is 81 per cent. A very serious 
attempt has been made to match the numerous Philippine species 
with those from neighboring islands of Malaysia and Papuasia, 
but with very little success; a few Philippine species have 
been reduced to Bornean forms, and a few have appeared in 
collections from the islands immediately south of the Philippines. 
This was to be expected in view of what is now known regard¬ 
ing the phytogeography of Philippine plant species. Again 
one is impressed by the fact that a very considerable number 
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of species (70) are still known only from the collections on 
which the original descriptions were based, a reflection of 
remarkably developed local endemism, and inadequate botanical 
exploration. It is a rather extraordinary fact that three species 
are still known only from the specimens collected by Hugh 
Cuming in various parts of the Philippines between 1836 
and 1840, in spite of the vast amount of field work that has 
been prosecuted in the islands within the past century; and 
if these specimens are correctly localized, as I think they are, 
one of them came from mountains plainly visible from Manila. 

It is a well-known fact that a very high percentage of all 
species in those Malaysian genera, all families, that are charac¬ 
teristic of the primary forests are of strictly limited geographic 
distribution; and essentially Syzygium and its allied genera are 
primary forest types. Instead of the endemism percentage 
being reduced as large collections become available from this 
or that region, such as Java, Celebes, New Guinea, Borneo, 
Sumatra, the Philippines, the Malay Peninsula, it tends to 
remain fairly constant as comparative studies are made. The 
fact that as modern collections come in from what was considered 
to be fairly well explored areas, new species constantly appear, 
merely indicates how little really intensive botanical explora¬ 
tion has been done in Malaysia as a whole (including the 
Philippines and New Guinea), as compared with such better 
known areas as Europe, and most of North America north of 
Mexico. There are those who seem to be disconcerted by 
the number of new species that are constantly being described 
from this or that area, particularly from the previously unex¬ 
plored, or only most sketchily explored parts of the Malay 
Archipelago; and yet it is manifest that many thousands of 
new species will be named and characterized in future years 
as available collections are intensively studied and as new 
material becomes available. 

Constantly under suspicion as being species not confined to 
the Philippines are those species of uniformly wide distribu¬ 
tion within the archipelago. There are certain “wides” both 
as to their Philippine and extra-Philippine ranges, such as 
Cleistocalyx operculatus (Roxb.) Merr. and Perr., Acmena acu- 
minati88ima (Blume) Merr. and Perr., Syzygium chtviflorum 
(Roxb.) Cowan and Cowan, S. fastigiatum (Blume) Merr. and 
Perr., S. leucoxylum Korth., S. longiflorum Presl, S. oleinum 
Wall., and S. polyanthum (Wight) Wall.; all of these are of 
natural distribution, as opposed to such man-distributed species 
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(because of their edible fruits) as Syzygium aeqwum (Bunn, f.) 
Alston, S. cumini (Linn.) Skeels, S. jambos (Linn.) Alston, S. 
malaccense (Linn.) Merr. and Perr., and S. samarangeme 
(Blume) Merr. and Perr. The last five species were manifestly 
introduced into the Philippines from Malaya before the islands 
were colonized by the Spaniards in the sixteenth century. 

Among the widely distributed Philippine endemics, that is, 
species for the most part occurring in all of the larger islands 
(and many of the smaller ones), from northern Luzon to 
Mindanao, are Syzygium astronioides (C. B. Rob.) Merr., S. 
bataanensc (Merr.) Merr., S. calubcob (C. B. Rob.) Merr., S. 
clavellatmn (Merr.) Merr., S. everettii (C. B. Rob.) Merr., C. 
luzonense (Merr.) Merr., S. mananquil (Blanco) Merr., S. mi- 
micurn (Merr.) Merr., S. pallidum (Merr.) Merr., S. phanero- 
phlebium (C. B. Rob.) Merr., S. tripinatum (Blanco) Merr., 
and S. xanthophyllum (C. B. Rob.) Merr. There is every reason 
to expect that some of these widely distributed Philippine 
species will eventually appear in collections made from insular 
areas to the south, southwest and southeast of the Philippines. 
So far, however, comparatively few of the species of this 
group described from Philippine material, such as Jossinia 
ahemiana (C. B. Rob.) Merr., Syzygium everettii (C. B. Rob.) 
Merr., and S. pandunforme (Elm.) Merr. have appeared in 
collections made in the islands immediately south of Mindanao 
and between that island and Celebes; and a somewhat larger 
number now have the known distribution Philippines-Borneo. 
Most of the species having this range occur in the Philippines 
chiefly in the Sulu Archipelago and in Palawan, which as 
manifestly a natural range. Doubtless as intensive studies are 
made on the basis of ample collections, these lists will be 
somewhat increased, but I suspect that the total number of 
Borneo-Philippine, and Talaud-Philippine species (or even 
Celebes-Philippine) will never become very large. 

SYZYGIUM ABBREVIATUM nom. nov. 

Eugenia abbreviata Elm., Leafl. Philip. Bot. 8 (1916) 2776; Merr., 
Emim. 3 (1923) 156, non Urban, 1909. 

The type is Elmer 14268 from Benguet Province, Luzon, 
two specimens of which are before me. Two additional col¬ 
lections are Loher 2489 (Herb. Kew.) and Loher 2498 (U. S. 
National Herbarium, perhaps an error from 2489 ) from the 
same province. In facies this species very closely approximates 
Eugenia paucipunctata Merr. — Cleiatocalyx paucipunctatus 
(Merr.) Merr. and Perr., also from Benguet and still known only 
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from the type collection. However, the Elmer species is un¬ 
questionably a Syzygium, not a Cleistocalyx, although in the 
specimens I have seen most of the floral parts have fallen; the 
calyx margin is distinctly toothed, conforming to Elmer's de¬ 
scription. In vegetative characters the species may be easily 
distinguished from Cleistocalyx paucipunctatus (Merr.) Merr. 
and Perr. by the distant and distinctly impressed primary nerves 
on the upper surfaces of the leaves. I deliberately propose 
Syzygium abbreviatum Merr. as a new name, not a new 
combination. 

SYZYGIUM ABULUGENSE nora. nov. 

Eugenia propinqua Merr., Philip. Jour. Sci. 7C (1912) 315, Enum. 
3 (1923) 174, non Syzygium. propinquam Vieill. ex Guill&umin 
(1938), in syn. 

A species known only from the type collection, Bur. Sci. 13911 
Ramos, from the Abulug River, Cagayan Province, Luzon. 

SYZYGIUM ACKOPHILUM (C. B. Rob.) comb. nor. 

Eugenia acrophila C. B. Rob., Philip. Jour. Sci. 4C (1909) 389; 
Merr., Enum. 3 (1923) 156. 

This species was based on four collections from Mount Pulog 
and Mount Tapulao, in Buenguet and Zambales provinces, Lu¬ 
zon. An additional recent collection from Mount Pulog is P. 
N. H. 4327 Celestino. 

SYZYGIUM AFFINE ap. nov. 

Species S. striatulo manifeste affinis, differt nervis prima- 
riis inter se magis (6-10 mm.) distantibus, minus adscenden- 
tibus, floribus minoribus. Ut videtur arbor parva, glabra, ra- 
mis pallidis vel pallide brunneis, teretibus, ramulis ultimis cir- 
citer 1 mm. diametro, plerumque sulcatis vel plus minusve 

4- angulatis; follis ellipticis vel oblongo-ellipticis, subcoriaceis, 
vel coriaceis, 6-10 cm. longis, 3-5 cm. latis, sicco plerumque 
brunneis vel pallide brunneis, vel supra subolivaceis, opacis, 
breviter obtuse acuminatis, basi acutis; nervis primariis ut- 
rinque plerumque 10-12, inter se 6-10 mm. distantibus, in 
venam submarginalem circiter 2 mm. a margine confluentibus, 
subpatulis, leviter adscendentibus, subtus distinctis, elevatis, 
nervis secundariis reticulisque sublaxis minus distinctis, omnibus 
subelevatis; petiolo 4-10 mm. longo ,* inflorescentiis terminalibus, 

5- 10 cm. longis, 8-10 cm. latis, plerumque e basi ramosis, ramis 
primariis patulis vel subpatulis, 3-4 cm. longis, floribus in ra¬ 
mulis ultimis in triadibus dispositis, bracteis inferioribus line¬ 
aris, 5-6 mm. longis, superioribus lineari-lanceolatis, acuminatis, 
brevioribus, caducis, bracteolis minutis, obscuris, deciduis; flori- 
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bus inter minores, sessilibus, in triadibus dispositis, calycibus 
circiter 6 nun. longis, deorsum angustatis, pseudostipitatis, mar- 
gine crenatis in floribus vetustioribus subtruncatis, ore sub 
anthesin 3 mm. diametro; petalis calyptratim deciduis; filamen- 
tis numerosis, stylo 6-8 mm. longo. 

Luzon, Nueva Ecija Province, For. Bur. 22171 Alvarez (U. 
S. Nat. Herb., Brit. Mus., Kew); Bulacan Province, Angat, 
Bur. Sci. 22295 Ramos, (type, herb. Arnold Arboretum, dupl. 
U. S. Nat. Herb., and Kew, Merrill Philip. PI. 1981, distributed 
as E. macgregorii Merr., Rizal Province, Bosoboso, Loher 2187, 
(Kew), Vidal 1116 (Kew); Quezon Province, Guinayangan, 
Bur. Sci. 20820 Escritor (Kew, U. S. Nat. Herb.); Sorsogon 
Province, Elmer 17271, erroneously distributed as Eugenia phil- 
ippinensis C. B. Rob. 

In making the preliminary identifications of all of the cited 
and mostly previously unidentified specimens, I at first placed 
them with Eugenia macgregorii Merr., from which they differ 
in the characters mentioned in contrasting the species with 
Syzygium striatulum (C. B. Rob.) Merr., another allied form. 

SYZYaiUM ALBAYENSE «p. nov. 

Arbor glaberrima, ramis ramulisque stricte teretibus, ultimis 
3-4 mm. diametro; foliis oppositis, petiolatis (petiolo 6-10 
mm. longo), coriaceis, sicco supra castaneis vel atro-castaneis, 
subtus paullo pallidioribus, utrinque nitidis, ellipticis vel oblongo- 
ellipticis, 12-18 cm. longis, 4-8 cm. latis, obscure puncticulati 3 , 
basi acutis vel late acutis, apice breviter (ca. 1 cm.) acumina- 
tis; nervis primariis utrinque circiter 16, subtus distinctis, 
distantibus, leviter curvatis, in venam submarginalem 1.6-2.6 
mm. a margine confluentibus, reticulis primariis laxis, obscuris; 
inflorescentiis terminalibus, paniculatis, circiter 16 cm. longis, 
e basi ramosis, ramis primariis inferioribus 10 cm. longis super- 
ioribus brevioribus, rhachidibus teretibus, ramulis ultimis obs¬ 
cure angulatis; floribus binis vel trinis, sessilibus, in ramulis 
ultimis dispositis, bracteolis paribus binis decussatis subtensis, 
his late ovatis, rotundatis, coriaceis, 2-3 mm. longis; floribus 4- 
meris, 1.2-1.6 cm. diametro, calycis tubo sub anthesin fere patel- 
liformibus 8-10 mm. diametro, coriaceis, lobis subreniformibus, 
latissime rotundatis, 1.5 mm. longis et 3 mm. latis; petalis 
orbiculari-ovatis, late rotundatis, 6-5.6 m. longis, concavis, 
primo imbricatis, liberis sed vix patulis, partibus me dianis 
perspicue consperse glandulosis; staminibus multiseriatis, fila- 
mentis ad 6 mm. longis; stylo 7 mm. longo sursum angustato. 
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LUZON, Albay Province, Cuming 913, Herb. Kew. (type) and 
Brit Mus. 

In spite of its distinctly petioled leaves which are acute, not 
cordate, at the base, and its strictly terete branches and branch- 
lets, this species is clearly allied to Syzygium intumeseens (C. B. 
Rob.) Merr. The group is a natural one, consisting of a few 
species, characterized by the sessile flowers which terminate the 
ultimate branchlets being subtended by two pairs of decussate 
coriaceous bracteoles. 

SYZYGIUM ALCINAE (Men.) Men. and Perr. 

Syzygium alcinae (Merr.) Merr. and Perr., Mem. Am. Acad. Arts 
Sci. 18 (1039) 190, (Mem. Gray Herb. 4:190). 

Eugenia alcinie Merr., Philip. Jour. Sci. 10C (1915) 216, Enum. 
3 (1923) 167. 

Southern Luzon, Culion, Palawan, Panay; also in British 
North Borneo. Various collections including Merrill 9224, 9316. 

SYZYGIUM ALVAREZII (C. B. Bob.) comb. nov. 

Eugenia alvarezii C. B. Bob., Philip. Jour. Sci. 4C (1909) 890, 
excl. 18879 Alvarez; Merr., Enum. 4 (1923) 167. 

Eugenia maguilingenaie Elm., Leafl. Philip. Bot. 8 (1919) 3096. 

Widely distributed at higher altitudes, northern Luzon to 
Mindoro and Panay. It may prove to be but a high altitude 
form of Syzygium nitidum Benth., to which it is closely allied. 
On the other hand there may be those who would retain Eu¬ 
genia maquilingensis Elm. as a distinct species. The actual 
type is F. B. 18353 Alvarez. Recent very typical collections 
are P. N. H. 4340 Celestino, 7684, 7780 Sulit from Mount 
Pulog and Mount Nangaoto, Mountain Province, Luzon. 

8Y8YGIUM ANGULAKE (Elm.) comb. nov. 

Eugenia angularis Elm., Leafl. Philip. Bot. 4 (1912) 1434; Merr., 
Enum. 3 (1923) 157. 

A species still known only from the original collection from 
Sibuyan, Elmer 12080. 

SYZYGIUM ANGULATUM (C. B. Rob.) comb. nov. 

Eugenia angulata C. B. Rob., Philip. Jour. Sci. 4C (1909) 354; 
Merr., Enum. 3 (1923) 167. 

A species still known only from the two Mindanao collections 
cited in the original description, Williams 2164, Clemens s. n. 

SYZYGIUM ANTONIANUM (Elm.) comb. nov. 

Eugenia antoniana Elm., Leafl. Philip. Bot. 4 (1912) 1425; Merr., 
Enum. 8 (1923) 157. 
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A species still known only from the original collection, Elmer 
11621, from Mount Apo, Davao, Mindanao. 

SYZYGIUM APOENSE (Elm.) comb. nov. 

Eugenia apoensis Elm., Leafl. Philip. Bot. 4 (1912) 1901; Merr., 
Enum. 3 (1923) 157. 

Still known only from its original collection, Elmer 11591 from 
Mount Apo, Davao, Mindanao. 

SYZYGIUM AQUEUM (Bnim. 1.) Alst. 

Syzygium aqueum (Burm. f.) Alst., Ann. Bot. Gard. Peradeniya 
11 (1929) 204. 

Eugenia agueu Burm. f., FI. Ind. (1768) 114; Morr., Enum. 3 
(1923) 157, mm. syn. 

Eugenia mindanaensis C. B. Bob., Philip. Jour. Sci. 4C (1909) 863. 

Widely distributed in the Malay Archipelago, as it is in the 
central and southern Philippines. This is one of the species 
that manifestly owes its present wide distribution to the ac¬ 
tivities of man who has disseminated it in cultivation because 
of its edible fruits. It is certainly an introduced species in the 
Philippines. 

SYZYGIUM ASTBONIOIDES (C. B. Bob.) comb. nov. 

Eugenia aatronioides C. B. Rob., Philip. Jour.' Sci. 4C (1909) 
393; Merr., Enum. 4 (1928) 158. 

Eugenia bakeri Elm., Leafl. Philip. Bot. 7 (1914) 2355. 

A species extending from northern Luzon to Mindanao 
represented by numerous collections, including Elmer 11081, 
16212, 15875, Merrill Philip. PI. 1122, etc. 

SYZYGIUM ATTENUATUM (Miq.) Merr. end Perr. 

Syzygium attenuatum (Miq.) Merr. and Perr., Mem. Am. Acad. Arts 
Sci. 18 (1939) 185. (Mem. Gray Herb. 4:185). 

Jambosa attenuata Miq., FI. Ind. Bot. 1 1 (1855) 437. 

Eugenia penangiana Dutchie in Hook, f., FI. Brit. Ind. 2 (1878) 486. 
Eugenia attenuata Koord. and Val., Meded. Lands Plant. 40 (1909) 
121. (Bijdr. Boomsoort. Java 0:121); Horders, Gard. Bull. Sin¬ 
gapore 12 (1949) 238, fig. J,r> a-b. 

Eugenia purpuriearpa Elm., Leafl. Philip. Bot. 4 (1912) 1485; 
Merr,, Enum. 3 (1923) 174, syn. nov. 

Still known as a Philippine species only from Elmer 12818, 
from Palawan. I cannot distinguish Elmer’s species from 
Syzygium attenuatum (Miq.) Merr. and Perr. which is common 
and widely distributed in the Malay Peninsula and Borneo. 
Miquel’s type was from Java. Certain Sumatran collections 
match it very closely. Airy Shaw, Kew BulL (1949) 121, 
suggests that the Philippine Syzygium clavellatum (Merr.) 
Merr., S. dementia (C. B. Rob.) Merr., S. rosenbluthii (C. B. 
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Rob,) Merr., and Eugenia purpuricarpa Elm., all belonging 
in this group, may represent but a single species. 

SYZYGIUM BAUERENSE (C. B. Bob.) comb. nov. 

Eugenia balerensis C. B. Bob., Philip. Jour. Sci. SC (1911) 346, 
Merr. Enum. 3 (1923) 159. 

Eugenia brunnea C. B. Rob., op. cit, 40 (1909) 872, non Niedenzu, 
1893. 

Known only from the east coast of Luzon, Quezon and 
Camarines, type from Baler, Merrill 1088, 1069 bis, etp. 

SYZYGIUM BANKENSE (Hasik.) Merr. and Perr, 

Syzygium bankense (Hassk.) Merr. and Perr., Mem. Am. Acad. Arts 
Sci. 18 (1939) 160. (Mem. Gray Herb. 4:160). 

Microjambosa? bankensis Hassk., Hort, Bogor. Descr. (1858) 276. 
Microjambosa besukiensis Hassk. ex Miq., FL Ind. Bot. Suppl. 1 
(1861) 811, nom. in syn . 

Jambosa buxifolia Miq., FL Ind. Bot. 1 1 (1858) 1086. 

Eugenia bankensis Backer, Schoolfl. Java (1911) 508. 

Eugenia besukiemis Merr., Jour. Straits Branch. Roy. As. Soc. 77 
(1917) 226. 

Mindoro, still known as a Philippine species only by a single 
collection, Bur. Sci. SOHO Ramos. Borneo, Banka; planted 
in Java fide Amshoff. 

SYZYGIUM BARNESU (Merr.) comb. nor. 

Eugenia bamesii Merr., Manila, Govt. Lab. Publ. 17 (1904) 87; C. B. 
Rob., Philip. Jour. Sci. 4C (1909) 360; Merr., Enum. 3 (1928 159. 

Still known only from Bataan Province, Luzon, from the 
cited collections of For. Bur. HO Barnes, 78S, 1198, 1286 
Borden, 2774 Meyer, 251 Whitford. 

SYZYGIUM BATAANENSK (Merr.) comb. nov. 

Jambosa bataanemis Merr., Manila, Govt. Lab. Publ. 17 (1904) 86. 
Eugenia bataanensis Merr., Philip. Jour. Sci. 1 Suppl. (1906) 104, 
Enum. 3 (1928) 159. 

Originally described from specimens collected in Bataan Prov¬ 
ince, Luzon, now represented by many collections from central 
Luzon to Mindoro, and Mindanao. 

SYZYGIUM BENGUETENSE (C. B. Rob.) comb. nov. 

Eugenia benguetensis C. B. Rob., Philip. Jour. Sci 4C (1909) 874. 
A species known from higher altitudes, Bontoc and Benguet 
sub-provinces, Luzon. Additional collections are For. Bur. 
80169 Costales from Benguet, Sandkuhl SIS and P. N. H. 7898 
Celestino from Mount Polis, Mountain Province (Ifugao), 
Luzon. 
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Eugenia bemardoi Merr., Philip. Jour. Sci. 18 (1921) 804. 

Originally described from For. Bur. £7074 Bernardo from 
Cagayan Province, Luzon. A second collection is Bur. Sci. 
SS0S6 Ramos from Ilocos Norte Province, and a third is Bur. 
Sci. 79464 Edaho from Cagayan Province. 

SYZYGIUM BLANCOI (Men.) eamb. nov. 

Eugenia blaneoi Merr., Philip. Jour. Sci. 10C (1915) 160. 

The basis of this species was Bur. Sci. 17492, 1762S Ramos 
from Samar. Additional collections are Bur. Sci. 21261, 28770, 
88588, Ramos from Camarines Province, Luzon. In general 
appearance the specimens very closely approximate Cleisto- 
calyx arcuatinervius (Merr.) Merr. and Perr. but the calyx is 
that of Syzygium, not of Cleistocalyx. 

SYZYGIUM BOBDEN1I (Men.) comb. nov. 

Eugenia bordenii Morr., Manila, Govt. Lab. Publ. 39 (1906) 47, 
Enum. 3 (1923) 160. 

Northern Luzon to Mindanao and Basilan represented by 
numerous collections, the type from Bataan Province, Luzon. 

SYZYOIUM BOBNEENSE (Miq.) Miq. 

Syzygium, bomeense (Miq.) Miq., PL Ind. Bat. 1 (1866) 453; Merr. 
and Perr., Mem. Amer. Acad Arts Sci. 18 (1939) 190 (Mem. Gray 
Herb. 4:190), cum. eyn. 

Eugenia bomeensia Miq., Anal. Bot. Ind. 1 (1860) 24, pi. 7. 

Eugenia microcalyx Duthie, in Hook. f. FI. Brit Ind. 2 (1878) 493; 

Headers. Gard. Bull. Singapore 12 (1949) 202. 

Eugenia ixoroidea Elm., Leafl. Philip. Bot. 4 (1912) 1426; Merr., 
Enum. 3 (1923) 167. 

Elmer 18165 is the type of Eugenia ixoroides Elm, which 
I now, without hesitation, reduce to Miquel's species. Hen- 
derson in 1949 most conservatively retained Eugenia microcalyx 
Duthie as the proper name for the species as he understood it, 
although when we (Merrill and Perry) reduced Duthie’s species 
in 1939, this was on the basis of a critical examination of 
Miquel's type, which Henderson unfortunately did not see. 
Miquel’s artists in 1850 erred in showing the flowers to have 
free petals; they are closely imbricate and fall as a sort 
of calyptra in both the Utrecht fragment that Miquel retained, 
and the more ample sheet at Leiden. Other collections from 
Borneo, besides the Korthal's original one, are Abdul Rasjid 
2487, Winkler 8888, Endert 1584, Clemens 22295, Boschproef- 
station 14167, 14661; there are many Malay Peninsula collec¬ 
tion®- The species is as yet known from the Philippines only 
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by the single Palawan collection cited; it is apparently common 
in Borneo and in the Malay Peninsula, and should occur in 
Sumatra. The geographic range is a logical one. 

8YZYOIUM BRACHYURUM ip. nov. 

§ Jambosss. Arbor glaberrima, ramie ramulisque teretibus, 
ultimis drdter 1 mm. diametro, floribus 8-10 mm. diametro, 
depauperato-fasciculatis, graciliter pedicellatis, pedicellis e tu- 
berculis lignosis 8-7 mm. diametro, in ramulis infra foliis 
dispositis; foliis chartaceis vel subcoriaceis, opacis, oblongis, 
supra olivaceis, subtus paullo pallidioribus, glanduloso-punctatis, 
glandulis numerosis, 8-12.5 cm. longis, 1.5-8 cm. latis, basi late 
acutis vel subrotundato-obtusis, apice subabrupte subcaudato- 
acuminatis, acuminibus obtusis vel subacutis, angustis, 6-10 mm. 
longis; nervis primariis utrinque 25-80, inter se 8-5 mm. dis- 
tantibus, distinctis sed haud perspicuis, subpatulis, in venam 
submarginalem 2-3 mm. a margine confluentibus, retuculis sub- 
laxis, haud perspicuis; petiolo 2-3 mm. longo; tuberculis flori- 
feris lignosis, subglobosis, irregulariter sublobatis, 8-7 mm. 
diametro, floribus paucis gerentibus; floribus ut videtur albidis, 
4-meris, 8-10 mm. diametro, graciliter pedicellatis, pedicellis 
1-floris circiter 1.5 cm. longis, sursum bracteolis 1 vel 2, minutis 
ovatis obtusis vix 0.3 mm. longis gerentibus, calycis tubo late 
infundibuliformis circiter 3 mm. diametro, deorsum abrupte an- 
gustato, lobis ellipticis, rotundatis, punctato-glandulosis, 8 mm. 
longis, 2.5 mm. latis; petalis ellipticis vel late oblongo-ellip- 
ticis liberis, patulis, obtusis, circiter 4 mm. longis et 2.5 mm. 
latis, consperse glanduloso-punctatis; staminibus multiseriatis, 
filamentis interioribus 1-2 mm. exterioribus ad 6 mm. longis; 
fructibus ignotis. 

Luzon, Camarines Norte Province, Bicol National Forest 
Park, Philip. Nat. Herb. 9768 Martin Lagrimas, May 27, 1949, 
altitude 100 m. 

Because of the slenderly pedicelled solitary to depauperate- 
fasciculate flowers springing from small lignified tubercles at 
or near the nodes on the branches and branchlets below the 
leaves, this species at first sight suggested Jossinia; dissection 
of the flowers, however, shows that the several-seriate stamens 
are borne on tne calyx tube, not on an epigynous disk as in 
Jossinia. It is strikingly characterized by its vegetative and 
inflorescence characters, but has no close allies among the 
numerous Philippine species of Syzygium, or those of Malay¬ 
sia known to me. 
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imonu BREVEPANICULATUM (Mm.) comb. M». 

Eugenia brevipaniculata Merr., Philip. Jour. Sci. UC (1916) 23, 
Enron. 3 (1923) 160. 

Still known only from the original Sorsogon collection, Bur. 
Sci. 28567 Ramos. 

SYZYGIUM BRITTONIANUM (C. B. Bob.) comb. nov. 

Eugenia brittoniana C. B. Bob., Philip. Jour. Sci. 4C (1909) 398; 
Merr. Enum. 3 (1928) 160. 

Known only from Bontoc and Benguet subprovinces, in north¬ 
ern Luzon, Williams 1464, H61, Bur, Sci. 40425 Ramos and 
Edafio. 

SYZYGIUM CAGAYANENSE (Merr.) comb. nov. 

Eugenia cagayanensis Merr., Philip. Jour. Sci. 10C (1915) 214, 
Enron. 3 (1923) 160. 

Known only from Cagayan Province, Luzon. Additional col¬ 
lections are For. Bur. 29517 Aloha from Camalingan, and Bur. 
ScL 78562 Edafio from the Pinagsongyan River, Cagayan. 

SYZYGIUM CALCICOI.UM (Men.) comb. nov. 

Eugenia caldcola Merr., Philip. Jour. Sci. 10C (1915) 209, Enum. 
3 (1928) 161. 

Widely distributed in Luzon, the type from Benguet, Merrill 
9746, Bur. Sci. 14922, 28827 Ramos, etc. Very similar to the 
low altitude Syzygium alcinae (Merr.) Merr. 

SYZYGIUM CAIXERYANUM (C. B. Rob.) comb. nov. 

Eugenia calleryana C. B. Rob., Philip. Jour. Sci. 6C (1911) 348; 
Merr., Enum. 3 (1923) 161, cum. ayn. 

Still known only from Luzon (Abra, Benguet, Zambales, 
Bataan, Rizal), unless fruiting specimens from Zamboanga 
Peninsula, Mindanao (Ahem a. n.) should prove to belong here 
when flowering specimens from that region become available. 
Represented by Elmer 6130, Loher 6040, For. Bur. 428 Ahern’s 
collector, etc. 

SYZYGIUM CALUBCOB (C. B. Rob.) comb. nov. 

Eugenia calubcob C. B. Rob., Philip. Jour. Sci. 4C (1909) 864; 
Merr., Enum. 3 (1923) 161, cum. ayn. 

A common species extending from the Batan Islands and 
northern Luzon to Palawan and Mindanao. 

SYZYGIUM CANDELABRIFORME (C. B. Rob.) comb. nov. 

Eugenia candelabrifor mitt C. B. Rob., Philip. Jour. Sci. 4C (1909) 
375; Merr., Enum. 3 (1923) 161. 

Widely distributed in northern Luzon, extending south to 
Laguna and Rizal provinces, Bun Sci. 28828, 22689 Ramos, 
87648 Ramos and Edafio, etc. 
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SYZYOHXM CAPOA8BNSB (Men.) 

Eugenia eapoasentie Merr., Philip. Jour. Sd. ilG (1915) 209, Enuiq. 
3 (1923) 162. 

Still known only from the type collection, Merritt 9198 from 
Palawan. 

UZIOKJM CABDIOPHYLLUM (Men.) comb. nor. 

Eugenia eardiophglla Merr., Philip. Jour. Sci. 18 (1921) 805, Enum. 
2 (1923) 162. 

Still known only from the type collection from Mindanao 
(Bukidnon), For Bur. 26581 Rola. 

SYZYGIUM CA8IGURANENSE (Onto.) comb. nov. 

Eugenia eariguranemie Quia., Philip. Jour. 8ei. 41 (1930) 337, 
fig. It. 

This was based on Bur. Sci. 45464 Ramos and Edafio from 
Casiguran, Quezon Province, Luzon. Their no. 15199 from 
the same locality and For. Bur. 80019 Sulit, from the same prov¬ 
ince apparently represent the same species; also Bur. Set. 
21812 Ramos from Mount Irig, Rizal Province. 

SYBYGIUM CAVRKN8E np. nov. 

Species S. decipienti affinis, differt inflorescentiis multo 
minoribus, sub fructu vix 2.5 cm. attingentibus, foliis minori- 
bus, 6-9 cm. longis. Arbor glabra, ramis ramulisque tereti- 
bus pallide brunneis, ultimis circiter 1 mm. diametro; foliis 
ellipticis vel suboblongo-ellipticis, firmiter chartaceis vel sub- 
coriaceis, 6-9 cm. longis, 2.5-4 cm. latis, utrinque subaequal- 
iter angustatis, basi acutis, apice obtuse acuminatis, sicco brun¬ 
neis, subtus paullo pallidioribus et dense minuteque puncticu- 
latis, opacis vel leviter nitidis; nervis primariis numerosissimis, 
parallelis, gracilibus, inter se circiter 2 mm. distantibus, in 
venam intramarginalem 1.5-2 mm. a margine confluentibus, 
secundariis reticulisque minus distinctis; petiolo 5-8 mm. longo; 
inflorescentiis lateralibus, plerumque infra foliis in axillis de¬ 
foliate, 2-2.5 cm. longis, solitariis vel subfasciculatis, bre- 
viter pedunculate vel e basi famosis, ramis paucis (1-3), 
brevibus; fructibus paucis breviter pedicellate, plerumque de- 
presso-globosis, 7-10 mm. diametro. 

Luzon, Cavite Province, Bur. Sci. 22581 Ramos and Deroy, 
April-May, 1915, type Gray Herbarium, isotypes Arnold Ar¬ 
boretum, U. S. National Herbarium, and Kew. 

A species clearly allied to the Javan Syxygium decipiem 
(Koord. and Val.)‘ Merr. and Perr. as well illustrated by 
Koorders and Valeton in their Atlas 3 (1915), pU 495, and to 
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the Philippine form perhaps incorrectly referred by C. B. Ro¬ 
binson to that species. The striking difference, aside from the 
Bnw-iw leaves, is found in the short infructescences of S. ear*- 
tense. In the original description of the Javan form the leaves 
are indicated as 12.5 to 14 cm. long, and the widely branching 
inflorescences as 20 to 30 cm. in diameter, these, like the in¬ 
fructescences of this Cavite form, born on the slender branches 
below the leaves. In the Philippine form currently referred 
to S. decipiens (Eoord. and Val.) Merr. and Perr. the leaves 
and inflorescences are smaller than in the Javan plant, but 
larger than in S. cavitense Merr. 

SYZYGIUM cnJATO-SETOSUM (Merr.) comb. nor. 

Eugenia ciliato-setosa Merr., Philip. Jour. Sci. 7C (1912) 316, 
Enum. 3 (1928) 162. 

Originally known only from Cagayan Province, Luzon. Ad¬ 
ditional collections are Bur. Sci. 78258, 78442 Edafio from Ca¬ 
gayan Province, Bur. Sci. 15568 Ramos and Edaho, and P. N. 
H. 1717, 5111, Alcasid and Edaho from Quezon Province, Lu¬ 
zon. Strikingly different from all other known Philippine spe¬ 
cies in this large genus in its characteristics indumentum. 

SYZYGIUM CDMAMOMEUM (Vidal) comb. nov. 

Eugenia cinnamomca Vidal, Phan. Cuming. Philip. (18B5) 172; 
Merr., Enum. 3 (1923) 162. 

Luzon (Cagayan to Albay), Mindoro. An additional collection 
is P. N. H. 5610 Alcasid and Edafio, from Nueva Ecija 
Province, Luzon. The type is Cuming 816. 

SYZYGIUM CXAYELLATUM (Merr.) comb, nov* 

Eugenia elavellata Merr., Philip. Jour. Sci. I Suppl. (1906) 194, 
Enum. 3 (1928) 162. 

Luzon (Bataan to Sorsogon), Samar, Mindanao, Merrill 
Philip. PI. U15, 1676, Elmer 15660, etc. 

JYZYGIUM CLAVDXORUM (Roxb.) Cowan and Cowan 

Syzygium elaviflorum (Roxb.) Cowan and Cowan, Trees North 
Bengal (1929) 67; Merr. and Perr., Jour. Arnold Arb. 19 (1988) 
221 . 

Eugenia elaviflora Roxb., Hort. Beng. (1814 87 rum. nud., FI. 
Ind. ed. 2 2 (1832) 488 descr.; Merr., Enum. 3 (1923) 162; Henden., 
Gard. Bull. Singapore 12 (1949) 262, fig. 49a. cum. eyn.; Jambosa 
clavata Korth. (1847); E. rhodendrifolia Miq. (1850); Myrtus 
clavata Korth. ex Miq., (1860); Jamboia bomeeneie Miq. (1866); 
Eugenia ruminata Koord. and Val. (1900) f E. fraseri Ridl. (1980); 
E. vMdifolia Elm. (1912); Syzygium clavatum Merr. and Perr. 
(1939); Syzygium viridiflomm Merr. and Perr. (1989). 
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Batan Islands and northern Luzon to Samar, Leyte, and 
Palawan and, outside of the Philippines, Sikkim and Bengal 
to Burma, Siam, Indo-China, southern China, Malay Peninsula, 
Anamba Islands, Java and Borneo. 

In several of the above reductions, notably the Bornean Sy- 
zygium clavatwm (Korth.) Merr. and Perr., and the Philippine 
S. viridifolium (Elm.) Merr. and Perr., I defer to Mr. Hender¬ 
son’s judgment, as he had abundant material for study. How¬ 
ever, he interpreted Eugenia clavifiora Roxb. as a collective 
species with five varieties (leptalea (Craib) Henders, excavata 
King, maingayi King, riparia Henders., and montana Henders.). 
It may be that several distinct species are represented in the 
complex as he interpreted it. 

SYZYGIUM CUSMENTIS (C. B. Bob.) comb. hot. 

Eugenia clementis C. B. Rob., Philip. Jour. Sci. 4C (1909) 888; 
Merr., Enum. 3 (1923) 168. 

Luzon (Sorsogon), Panay, Mindanao, Bur. Sci. 22151 Ramos 
from Camarines Province, Luzon, apparently belongs here. 

SYZYGIUM CONFKKTUM (Korth.) Merr. and Perr. 

Syzygium oonfertum (Korth.) Merr. and Perr., Mem. Am. Acad. Arts 
Sci. 18 (1939) 177. (Mem. Gray. Herb. 4:177); Amshoff, 

Bltunea 5 (1946) 499. 

Jamboea eonferta Korth., Nederl. Kruidk. Arch. 1 (1847) 202. 
Mierojamboea eonferta Blume, Mas. Bob Lugd.-Bat 1 (1849) 118. 
Eugenia dsneepunctata Koord. and Val., Meded. Lands Plantenb 49 
(1900) 97. (Bijdr. Boomsoorb Java 8:97). 

Eugenia calvinn Elm., Leafl. Philip. Bob 4 (1912) 1419; Merr., 
Enum. 3 (1928) 161. 

Elmer 12869 from Palawan, type of Eugenia calvinii Elm. 
is the only known Philippine collection. Sumatra, Java, Bor¬ 
neo. 

SYZYGIUM CONGESTUM (Merr.) comb. nov. 

Eugenia eongesta Merr., Manila, Govt. Lab. Publ. 35 (1906) 49, 
Enum. 3 (1923) 163, 

Luzon (Benguet to Sorsogon). Additional collections are 
Bur. Sci. 76256 Edaflo and P. N. H. 2868 Convocar from Mount 
Isarog, Camarines Sur Province, Luzon. 

SYZYGIUM CONGLOBATUM (C. B. Bob.) comb. aov. 

Eugenia eonglobata C. B. Rob., Philip. Jour. Sci. 4C (1909) 859; 
Merr., Enum. 3 (1923) 168. 

Eugenia subeulcata Elm., Laafl. Philip. Bob 4 (1909) 869; Merr., 
Enum. 3 (1928) 8. 
mil—l 
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Central Luzon to Mindanao and Palawan. Additional col¬ 
lections are For. Bur. 21618 Agama from Palawan, Bur. Sei. 
48120 Ramos and Edaho, Alabat, and Wenzel 8262 from Surigao 
Province, Mindanao. 

SYZYOIUM CONSANGU1NEUM (Merr.) comb. bov. 

Eugenia consanguinea Merr., Philip. Jour. Sci. 18 (1921) 800, Enum. 

3 (1923) 163. 

Northern Luzon (Abra). Still known only from the two 
original collections on which the species was based, Bur. Sci. 
26984, 26995 Ramos. 

SYZYGIUM CONSIMILE *p. nov. 

Arbor parva, glabra, 6-10 m. alta, ramis ramulisque tere- 
tibus, laevibus, brunneis vel atro-brunneis, ultimis 2 mm. 
diametro; foliis crasse coriaceis, rigidis, ellipticis vel oblongo- 
ellipticis, olivaceo-brunneis vel pallide brunneis, 0-14 cm. longis, 
6-7 cm. latis, leviter nitidis vel subopacis, subtus obscure 
consperse glandulosis, margine cartilagineis subrevolutis, basi 
late acutis, apice subabrupte acuminatis, acuminibus 1-1.6 cm. 
longis, acutis vel subobtusis, subfalcatis; nervis primariis 
utrinque 12-14, utrinque paullo elevatis, quam secundariis 
reticulisque sublaxis paullo distinctioribus, in nervam sub- 
marginalem vix 1 mm. a margine confluentibus; petiolo 10-12 
mm. longo; infloreacentiis termilibus et in axillis superioribus, 
4-6 cm. longis latisque, pedunculatis (pedunculo ad 2 cm. 
longo) vel e basi ramosis, ramis primariis paucis, plerumque 
circiter 1 cm. longis; floribus inter mediocris, albidis, sessilibus, 
in ramulis ultimis plus minusve confertis, ramulis singulis flor¬ 
ibus 5-6 gerentibus; bracteis triangulari-ovatis, acutis vel 
subacutis, coriaceis, rigidis, circiter 2 mm. longis, bracteolis 
binis similibus sed paullo brevioribus; calycis tubo crasso, cir¬ 
citer 7 mm. lpngo, deorsum angustato sed haud pseudostipitato, 
ore circiter 6 mm. diametro, margine undulato; petalis valde 
imbricatis, plus minusve adherentibus, calyptratim deciduis; 
fllamentis numerossimis, ad 8 mm. longis. 

Samak, Mount Calbiga and Bagacay, near Concord, Philip. 
Nat. Herb. 6841, 6442 (type) Sulit, May 17 and 22, 1948, on 
forested slopes, alt. 200-360 m. A fruiting specimen, Whitford 
1227 (Herb. Kew.) from Bataan Province, Luzon, apparently 
belongs here. 

This species in facies closely approximates Syzygivm lacustre 
(C. B. Rob.) Merr., of the Lanao region, Mindanao, and was 
at first taken to represent that species. It differs radically 
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in its rather strongly developed, very coriaceous bracts and 
bracteoles, the latter persisting at the base of the crowded, 
sessile flowers. The sessile, subglobose fruits on Whitford 1227, 
mentioned above, are 1.5 to 2 cm. in diameter. 

SYZYGIUM COPELANDII (C. B. Bob.) comb. nov. 

Eugenia eopelandii C. B. Rob., Philip. Jour. Sci. 4C (1909) 862; 
Merr., Enum. 3 (1923) J63. 

Leyte, Mindanao. An additional collection is Bur. Sci. US 120 
Ramos from Bohol. 

SYZYGIUM CORDATILIMBUM (Merr.) comb. nov. 

Eugenia eordatilimba Merr., Philip. Jour. Sci. 27 (1925) 40. 

Luzon (Rizal Province). Additional collections are Loher 
6085 from Montalban, Rizal Province and P. N. H. 6628 Edaho 
from Lake Danao, Negros. 

SYZYGIUM CORTICO-PAPYRACEUM (Elm.) comb. nov. 

Eugenia eortico-papyraeea Elm., Lead. Philip. Bot. 4 (1912) 1405; 
Merr., Enum. 3 (1923) 163. 

Still known only from the type collection, Elmer 1157.1 
from Davao, Mindanao. 

SYZYGIUM COSTULATUM (C. B. Rob.) comb. nov. 

Eugenia costulata C. B. Rob., Philip. Jour. Sci 4C (1909) 898; 
Merr., Enum. 3 (1923) 163. 

Luzon (Pangasinan to Camarines). Additional collections 
are Vidal 887, 2800 (herb. Kew.) from Bataan and Camarines 
provinces, Luzon. 

SYZYGIUM CHASSISRACTEATUM (Merr.) comb. nov. 

Eugenia craeaibraeteata Merr., Philip. Jour. Sci. IOC (1915) 210, 
Enum. 3 (1923) 164. 

Still known only from the original collection, Bur. Sci. 15858 
Ramos from Leyte. 

SYZYGIUM CRASSILIMBUM (Merr.) comb. nov. 

Eugenia eraerilimba Merr., Philip. Jour. Sci. 27 (1925) 41. 

Still known only from the original collection, Loher 14208 
from Rizal Province, Luzon. 

SYZYGIUM CKASSIPES (C. B. Rob.) comb. nov. 

Eugenia erassipes C. B. Rob., Philip. Jour. Sci. 4C (1909) 861; 
Merr., Enum. 3 (1923) 164. 

A widely distributed Luzon species extending from Cagayan 
Province to Quezon (Tayabas). A recent additional collec¬ 
tion is P. N. H. 4162 Edaho from the type locality, Lamao, Ba¬ 
taan Province, Luzon. 
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■monw CEASS1S8IMUM (Men.) comb. i«r. 

Eugenia craeeieeima Merr., Philip. Jour. Sci. IOC (1915) 211; Merr., 
Enum. 3 (1923) 164. 

This was based on Bur. Sci. 15S87 Ramos from Leyte. 
Additional collections are Bur. Sci. 84066 Ramos and Convocar. 
Dinagat, and with somewhat smaller leaves, Bur. Sci. 45656 
Ramos and Edaho from Nueva Vizcaya Province, Bur. Set. 42224 
Ramos from Mt. Lumutan, Eizal Province (distributed as a 
new species, the specific name derived from that of the 
mountain), and P. N. H. 4580 Alcasid and Edaho from Mt. Ca- 
matis, Quezon Province, Luzon. 

SYZYGIUM CUMINI (Lino.) Static 

Syzygium cumini (Linn.) Skeels, U. S. Dept. Agr. Bull. 248 (1912) 
26. 

Myrtue cumini Linn., Sp. PI. (1768) 471. 

Eugenia cumini Druce, Bot. Exd. Club 3 (1914) 418; Uerr., Enum. 
3 (1928) 164, cum. syn. 

A species of very wide distribution in the tropics of both 
hemispheres, commonly known as Eugenia jambolana Lam. 
(Syzygium jambolanum DC.). Native of the Indo-Malaysian 
region, of prehistoric introduction into the Philippines where 
it now occurs as a naturalized species in most islands and 
provinces. 

SYZYGIUM CUBRANII (C. B. Rob.) comb. nov. 

Eugenia curranii C. B. Bob., Philip. Jour. Sci. 4C (1909) 851; 
Merr., Enum. 3 (1923) 164. 

Luzon (Laguna, Camarines), Samar. One of the species 
with large leaves, sharply 4-angled and usually narrowly 
winged branchlets, and fascicled cauline inflorescences born on 
small tubercles. A recent collection is P. N. H. 6888 Sulit from 
Laguna Province, Luzon. 

SYZYGIUM CURTIFLORUM (Elm.) comb. nov. 

Eugenia curtifiora Elm., Leafl. Philip. Bot 1 (1908) 828; Merr., 
Enum. 3 (1928) 164. 

Luzon (Benguet, Laguna, Quezon). The type is Elmer 
8768 from Benguet. 

SYZYGIUM DAVAOENBI (Elm.) comb. nov. 

Eugenia davaoensie Elm., Leafl. Philip. Bot 4 (1912) 1489; Merr., 
Enum. 2 (1928) 165. 

A species known only from the original collection, Elmer 
11842, Davao, Mindanao. 
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SYZYGIUM DBdrpan (Koord. rad Vol.) Men. rad Ten. 

Syzygium decipiens (Koord. and Val.) Uerr. and Perr., Jour. 
Arnold Arb. 23 (1942) 281; Amshoff in Backer, Beknopte FI. 
Jav. Afl. IVB(I) : Myrt. (1944) 16, and in Blumea S (1945) 497. 
Eugenia decipiens Koord. and Val., Bull, Inst. Bot. Buiteius. 2 (1899) 
6, Ueded. Lands Plantent. 40 (1900) 181. (Bijdr. Boomsoort. Java 
3:181), Atlas Baumart Java 3 (1915) pi 495; C. B. Rob., Philip. 
Jour. Set. 4C (1909) 386; Merr., Enum. 3 (1928) 165. 

Luzon (Bataan), For. Bur. 1184 Borden, £781 Meyer. Java, 
Solomon Islands, New Guinea. 

The leaves and inflorescences of the Philippine and Solomon 
Islands specimens are smaller than are those of the Javan 
type. The discontinuous distribution is somewhat disconcert¬ 
ing, suggesting that more than one species may be represented ; 
see note under Syzygium, caviteme Merr., supra. I have no 
Javan specimens. 

SYZYGIUM DENSINKRVIUM (Merr.) comb. nov. 

Eugenia deneinervia Merr., Philip. Jour. Sci. 1 Suppl. (1906) 105, 
Enum. 3 (1928) 165. 

Eugenia eilvestrei Elm., Lead. Philip. Bot. 8 (1918) 8095. 

Central and southern Luzon, Mindoro, Elmer 16771, 18011, 
Bur. Sci. 26486 Ramos and Edano, etc. The type of E. densi- 
nervia Merr. was from Bataan Province; that of E. silvestrei 
Elm. was from Laguna Province, Luzon. I see no reason for 
distinguishing the latter. The species is very closely allied 
to the widely distributed Indo-Malaysian Syzygium fastigialum 
(Blume) Merr. and Perr. 

SYZYGIUM DIFFUSIFLORUM ram. nov. 

Eugenia diffusa Merr., Philip. Jour. Sci. 18 (1921) 801, Enum. 3 
(1928) 165, non Turr. (1915), non Syzygium diffusum Merr. and 
Perr. (1942). 

A Philippine endemic known only from the original collection, 
Bur. Sci. £7155 Ramos, Ilocos Norte Province, Luzon. 

SYZYGIUM DURUM (Men.) comb. nov. 

Eugenia dura Merr., Philip. Jour. Sci. 11C (1916) 24, Enum 3 
(1928) 165. 

Southern Luzon (Camarines, Sorsogon). Closely allied to 
S. malagsam (Elm.) Merr. of Mindanao. Represented by Bur. 
Sci. £8670 Ramos, 88455 Ramos and Edaho, Elmer 16007,17820. 

SYZYGIUM ZBALOII *p. nov. 

Jambosae. Arbor glabra circiter 8 m. alta, ramis pallidis, 
teretibus, floriferis 8 mm. diametro; foliis magnis, oblongis, 
chartaceis vel subcoriaceis, utrinque olivaceis, subtus paullo 



368 


The Philippine Journal of Science 


19W 


pallidioribus, epunctatis, opacis, 30-65 cm. longis, 9-12 an. 
latis, ut videtur acuminatis, basi cuneatis; nervis primariis 
utrinque circiter 18, inter se 1.5-3 cm. distantibus, supra in- 
conspicuis, subtus elevatis, perspicuis, curvatis, in venam in- 
tramarginalem circiter 3 mm. a margine arcuato-confluentibus, 
reticulis inconspicuis; petiolo circiter 2.5 cm. longo; inflorescen- 
tiis axillaribus vel e axillis defoliatis, brevibus, circiter 2.6 
cm. longis, e basi ramosis, paucifloris, bracteis nullis vel de- 
ciduis; floribus mediocris, breviter pedicellatis, rubris; calyci- 
bus infundibuiiformibus, tubo deorsum angustato, circiter 8 
mm. longo, sursum ampliato, ore 6 mm. diametro; sepalis 4, 
subpatulis, brunneo-glandulosis, triangulari-ovatis, acutis, 4 mm. 
longis; petalis ovatis, 1 cm. longis, brunneo-punctatis; filamentis 
numerosis, 1.5 cm. Idngis. 

Basilan, Isabela de Basilan, Ebalo 930, January 5-18, 1941, 
locally known as tubal. 

I know of no close allies among the Philippine and Malay¬ 
sian species to this distinctly striking form. It is well char¬ 
acterized by its large, elongated leaves and its short, lateral 
inflorescences. 

8YZYGIUM ECOSTULATUM (Elm.) comb. nov. 

Eugenia eeostulata Elm., Leafl. Philip. Bot. 4 (1912) 1428; Merr., 
Enum. 3 (1923) 166. 

A species still known only from the type collection, Elmer 
13102, from Palawan. 

8YZYGIUM ELUPTIFOUUM (Men.) comb. nov. 

Eugenia elliptifolia Merr., Philip. Jour. ScL 18 (1921) 291; Merr., 
Enum. 3 (1928) 165. 

A species still known only from the two original collections 
from Polillo and Catanduanes, Bur. Sci. SOS 18 Ramos, Warburg 
18911. 

8YZYGIUM ELUPT1UMBUM (Merr.) Merr. and Pert. 

Syzygium eUiptilimbum Merr. and Perr., Mem. Am. Acad. Arts 
Sci. 18 (1939) 187. (Mem. Gray Herb. 4:187). 

Eugenia elliptUimba Merr., Jour. Straits Branch Boy. As Soc. 77 
(1917) 211, Enum. 3 (1928) 165; Quis., Philip. Jour. ScL 41 
(1980) 29. descr. fruet 

Eugenia euluensis Merr., Philip. Jour. Sci. 38 (1926) 416 eyn. nov. 

This was originally described from Bornean specimens. It 
occurs in the Sulu Archipelago (E. suluensis Merr.), and in 
southeastern Mindanao (Zamboanga). The type of Eugenia 
suluemis Merr. was Bur. Sci. 18918 Ramos and Edaflo from 
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Jolo. Other specimens are Bur. Set. 36604., 36605, 36638 Ramos 
and Edafio from Zamboanga Province, Mindanao. 

SYZYGIUM ESCRITORU non. nor. 

Eugenia euphlebia Merr., Philip. Jour. Sei. IOC (1915) 217, Enum. 
3 (1923) 166, non Hayata (1913). 

A species still known only from Quezon Province, Luzon. 
The type is Bur. Sci. 80782 Escritor. 

The original specific name selected by me is invalidated'by the 
earlier Eugenia euphlebia Hay. Ic. PI. Formos. 3 (1913) 119=® 
Syzygium euphlebium (Hay.) Mori, Trans. Nat. Hist. Soc. 
Formosa 28 (1938) 439, a Formosan species. 

SYZYGIUM EVEBSTTO (C. B. Bob.) comb. BOV. 

Eugenia everettii C. B. Rob., Philip. Jour. Sci. 4C (1909) 371; 

Merr., Enum. 3 (1923) 166, exd. Eugenia iroeinensis Elm.) 
Eugenia paUidifolia Merr., Philip. Jour. Sci. IOC (1915) 222. 

Central to southern Luzon, Leyte, Negros, Mindanao. An 
additional collection is P. N. H. 27£3 Sulit from Sorsogon Prov¬ 
ince, Luzon. It has been recorded, with doubt as occurring in 
the Talaud Islands south of Mindanao. Eugenia iroeinensis 
Elm. is apparently a distinct species, my reduction of it in 1923 
being erroneous. 

SYZYGIUM FASTIGIATUM (Blumc) Merr. and Pen. 

Syzygium fastigiatum (Blume) Merr. and Perr., Mem. Am. Acad. 

Arts Sci. 18 (1939) 152. (Mem. Gray Herb. 4:152), cum eyn. 
Calyptranthes fastigiata Blume, Bijdr. (1826) 1090. 

Caryophyllue fastigiatum. Blume, in DC. Prodr. 3 (1828) 262. 
Eugenia bracteolata Wight, Ill. 2 (1841) 15, Ic. 2 (1843) pL SSI. 
Eugenia eonfertiflora Koord. and Val., Meded. Lands Plant. 40 (1900) 
106; (Bijdr. Boomsoort. Java 6:106); Atlas Baumart. Java 3 
(1915) pi. m, non A. Gray (1864). 

Eugenia fastigiata Koord. and Val., op. cit. 104; Atlas, pi. U79; 

Headers. Gard. Bull. Singapore 12 (1949) 190. fig. 38c. 
Eugenia elmeri Merr., Univ. Calif. Publ. Bot. 15 (1919) 218. 
Eugenia eablanensis Elm., Lead. Philip. Bot 1 (1908) 228; Merr., 
Enum. 3 (1923) 176, incl. var. ramulosa Elm.; op. cit 4 (1912) 
1408, eyn. nov. 

Widely distributed in the Philippines, and outside of that 
Archipelago extending from Tenasserim, Burma, Siam and Indo- 
China through the Malay Peninsula to Sumatra, Java, and 
Borneo. It is suspected that the synonymy as given above, 
and by other authors, will be increased rather than diminished 
as collections now available are more thoroughly studied. The 
Moluccan Eugenia rumphii Merr. Interpret. Rumph. Herb. Amb. 
(1917) 396, with larger flowers like those of Syzygium densi- 
nervium (Merr.) Merr., and somewhat smaller leaves than the 
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species here considered, belongs in this group. The Index Ke- 
wensis entry Eugenia confertifolia A. Gray is an error for E. 
confertifiora A. Gray. 

•YZYGIUM FENICI8 (C. B. Bob.) comb. Bov. 

Eugenia fenteis C. B. Rob., Philip. Jour. Sci. 4C (1909) 855; Merr., 
Enum. 3 (1928) 166. 

The type was from the Babuyan Islands, Bur. Sci. 4065 Fenix, 
Bur. Sci. 29680 Ramos from Rizal Province, Luzon is referred 
here. 

SYZYGUUM nUFKS ap. nov. 

Ut videtur arbor parva, glabra, ramie ramulisque gracilibus, 
teretibus, ultimis vix 1 mm. diametro, vetustioribus griseis, 
rigidis; foliis subellipticis vel oblongo-ellipticis, coriaceis, supra 
olivaceis vel brunneo-olivaceis, supra nitidis, subtus pallidio- 
ribuB et minute subdense puncticulatis, 5-7 cm. longis, 1.5-3 
cm. latis, longe graciliter subabrupte caudato-acuminatis, acu- 
minibus 1-2 cm. longis, obtusis, 1.5-2 mm. latis, basi acutis 
vel late acutis; nervis utrinque numerosissimis, parallelis, 
patulis, inter se circiter 1 mm. distantibus, vix perspicuis, 
in venam intramarginalem 1 mm. a margine confluentibus; 
petiolo 6-10 mm. longo; inflorescentiis in axillis superioribus, 
haud terminalibus, laxissimis, trichotomis, gracilibus, pedun- 
culatis, paucifloris, 5-9 cm. longis, 3-4 cm. latis, pedunculo 
circiter 3.5 cm. longo, ramis primariis 1.5-2 cm. longis, 
gracilibus, fere filiformibus; floribus inter minores, in ra¬ 
mis primariis et secundariis in triadibus dispositis, bracteis 
lanceolatis, deciduis, circiter 1 mm. longis, bracteolis similibus, 
minoribus; calycibus 3-3.5 mm. longis, vix 1.5 mm. diametro, 
truncatis vel margine obscure undulatis, deorsum gradatim 
angustatis, sessilibus vel brevissime pedicellatis; petalis 4, cir¬ 
citer 1 mm. diametro, imbricatis sed vix cohaerentibus. 

Mindanao, Surigao Province, Bur. Sci. 84728 Ramos and 
Edafio, June, 1919, distributed as Eugenia cymosa Lam., var. 
Type in the herbarium of the Arnold Arboretum, duplicate in 
the U. S. National Herbarium. 

Strikingly characterized by its very slender branches and 
branchlets, its closely veined, conspicuously caudate-acuminate 
leaves which are rather densely puncticulate beneath, and es¬ 
pecially by its very lax, few flowered inflorescences which are 
borne in the upper leaf axils, the peduncles and branches being 
Aliform. The small, almost clavate flowers are not quite mature. 
I have not been able to refer this to any described Malaysian or 
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Philippine form. Its original identification with Lamarck's 
species was erroneous and the Malaysian material formerly 
referred to Eugenia cymosa Lam. for the most part represents 
Syzygium syzygioides (Miq.) Merr. and Perry. The true al¬ 
liance of Syzygium fiUpes Merr. appears to be with the Su¬ 
matran, Javan and Bornean Syzygium rostratum (Blume) DC. 
but the very lax inflorescences forbid this disposition of the 
Philippine form. Eugenia, cymosa Lam. does not occur in the 
Indo-Malaysian region; its type was from Mauritius. 

SYZYGIUM FISCHKRI (Merr.) comb. nov. 

Eugenia fitcheri Merr., Philip. Jour. Sci. IOC (1916) 218, Enum. 
3 (1923)166. 

A species still known only from three collections, Camari- 
nes Province, Luzon, For. Bur. 21755 Fischer, 21228 Alvarez, 
21158 Miramda. 

SYZYGIUM rOXWOBTHYI (Stan.) c«ab. an. 

Eugenia foseworthyi Elm., Leafl. Philip. Dot. 4 (1912) 1414; Merr., 
Enum. 3 (1923) 166. 

A species still known only from the type collection, Elmer 
11280 from Davao, Mindanao. 

SYZYGIUM GAKCIAZ (Merr.) comb. nov. 

Jamboaa gamine Merr., Manila, Govt. Lab. Publ. 17 (1904) 36. 
Eugenia gareiae Merr. ex C.B. Rob., Philip. Jour. Sd. 4C (1900) 899; 
Enum. 9 (1923) 166. 

A very strongly marked species extending from Mindoro 
and southern Luzon (Sorsogon), to Mindanao. A recent col¬ 
lection is P.N.H. 2080 Quisumbing from Baler, Quezon Prov¬ 
ince, Luzon. 

SYZYGIUM GIGANTI FOLIUM (Merr.) comb. nov. 

Eugenia gigantifolia Merr. ex C. B. Rob., Philip. Jour. Sci. 4C 
(1909) 350; Merr., Enum. 3 (1928) 166. 

A species recorded from Culion, Mindoro, Mindanao, and 
Basilan. Bur. Sci. 1622U EdaHo from Panay apparently belongs 
here. 

SYZYGIUM GIYINGBNSZ (Kim.) comb. nov. 

Eugenia gitingeneis Elm., Leafl. Philip. Bot. 4 (1912) 1409; Merr., 
Enum. 3 (1923) 166. 

LUZON (Cagayan, Camarines), Sibuyan. The type is Elmer 
12078 from Sibuyan. 

SYZYGIUM GLAUCICALYX (Merr.) comb. nov. 

Eugenia glauciealyx Merr., Manila, Govt. Lab. Publ. 35 (19u6) 50, 
Enum. 3 (1988) 166. 
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Luzon (Bataan, Laguna), Culion, Palawan, Merrill 570,626, 
6949, For. Bur. 817, 826, Borden, 7859, 6241, 19282 Curran. 

This may be the Philippine representative of the Indo-Ma- 
laysian Syzygium zeylanicum (Linn.) DC. (Eugenia spicata 
Lam.), although as Henderson notes, Gard. Bull. Singapore 
12 (1949) 233, it is closer to the allied Syzygium, gratum Wall. 
(Eugenia grata Wight), which extends from Assam and Burma 
to Malay Peninsula and Sumatra. The Philippine form is 
an inland, usually sylvan species, rather than a coastal one. 

SYZYGIUM GLOBOSUM (Elm.) comb. nov. 

Eugenia globosa Elm., Lead. Philip. Bot. 4 (1912) 1494; Merr., Enum. 
3 (1923) 167. 

Eugenia banaba Elm., op. cit. 1443; Merr. op. cit. 169, syn. nov . 

A comparison of Elmer 11702, 11827 from Davao, Mindanao, 
the two collections on which Eugenia globosa Elm. was based 
with Elmer 12146 from Sibuyan, the type collection of Eugenia 
banaba Elm., indicates rather clearly that but a single species 
is represented. An additional collection is Vidal 2765 (Herb. 
Kew.) from Panay. 

SYZYGIUM GRACELB (Korth.) Amch. 

Syzygium gracile (Korth.) Amsh., in Backer, Beknopte FI. Jav. /V6 
(J t) 6: Fam. 98 Sept. (1944) 22, Blumea 5 Dec. 31 (1945) 500. 
Jambom gracilis Korth., Nederl. Kruidk. Arch. 1 (1847) 202. 
Myrtus glabrata Blumc, Bijdr. (1788) 1088. 1826, non Sw. 
Clavimyrtus virens Blume, Mus. Bot. Lugd. Bat. 1 (1849) 114. 
Clavimyrtus marginata Blume, op. cit. 115. 

Jambosa marginata Miq., FI. Ind. Bat. 1 (1855) 428. 

Jambosa virens Miq., 1. c. 

Eugenia fmiformis Duthie, in Hook. f. FL Brit. Ind 2 (1878) 479. 
Eugenia bluuneana O. Kuntze, Rev. Gen. Pl. 1 (1891) 289. 

Eugenia virens Koord. and Val., Meded. Lands Plant. 40 (1900) 
118 (Bijdr. Boomsoort. Java 6:118); Henders. Gard. Bull. 
Straits Settl, 12 (1949) 249, fig. 47a. 

Eugenia clavimyrtus Koord. and Val., L c. 

Eugenia leptogyna 0. B. Rob., Philip. Jour. Sci. 4C (1909) 368; 
Merr., Enum. 3 (1923) 186. 

Syzygium fusiforme Merr, and Perr., Mem. Amer. Acad. Arts Sci. 
18 (1939) 176; (Mem. Gray Herb. 4:176). 

Central Luzon (Laguna) to Mindoro, Palawan, Panay Ne¬ 
gros, and Mindanao. A recent Philippine collection is Philip. 
Nat. Herb. 2781 Sulit from Sorsogon Province, Luzon. A 
very characteristic species represented by many collections, ex¬ 
tending to Borneo, Java, and the Malay Peninsula. 

This strongly marked species has acquired an extensive 
synonymy since it was first very inadequately described by 
Blume from Javan specimens in 1826. As is not infrequently 
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the case when it appeared in collections from the Malay Pen¬ 
insula it was redescribed as a new species, and still later when 
it was found in the Philippines it was again described as an¬ 
other new species. Mr. Henderson was fortunately able to 
examine Blume’s type of Clavimyrtus virens Blume (1849), 
and I examined it in 1950. However, Dr. Amashoff noted in 
1945 that the oldest valid specific name for the species in 
Syzygium stems from Jambosa gracilis Korth. (1847), and 
after having also seen the Korthals type, I accept her conclu¬ 
sions. The synonymy as given above is taken largely from 
Henderson and Amshoff. 

Koorders and Valeton took their descriptive data from Blume 
and thought that the species might not be distinct from 
their very different Eugenia clavimyrtus Koord. and Val. Mr. 
Henderson was fortunately able to examine Blume’s type and 
I here accept his interpretation of it 1 have not however, 
been able to locate any consideration of Blume’s name in Am- 
shoff’s recent revision of the Javan species in Backer’s Beknopte 
Flora van Java (1944), yet Blume’s type was from Java. 

SYZYGIUM GRIS BUM (C. B. Rob.) Airy Shaw. 

Syzygium gr.seum (C. B. Bob.) Airy Shaw, Kew Bull. (1040) 124. 

Eugenia griaea C. B. Rob., Philip Jour. Sci. 4C (1000) 806; Merr., 
Enum. 8 (1028) 167. 

A species recorded from northern to southern Luzon (Ca¬ 
gayan to Camarines), Guimaras, and Leyte; also in Borneo, 
fide Airy Shaw. Additional Philippine collections are Bur. 
Sci. 22011 Ramos from Camarines Province, For. Bur. 28881 
Cenabre and Aglear, Cagayan Province, P. N. H. 2284 Quisum- 
bing, Quezon (Tayabas) Province, Loher 850, 2485 (Herb. 
Kew.) from Central Luzon, Loher 2485, 7262 (Herb. Kew.) 
Rizal Province, and P. N. H. 6267 Sulit from Samar. 

As Robinson and Airy Shaw note, this species is apparently 
closely allied to the Javan Eugenia jamboloides Koord. and Val. 
Meded. Lands Plantent. 40 (1900) 186. (Bijdr. Boomsoort. 
Java 6:186) Syzygium racemosum (Blume) DC. Prodr. 3 
(1828) 261. ( Calyptranthes racemose Blume, Bijdr. (1826) 

1089). 

SYZYGIUM HALOPSfXLUM (Mm.) comb. tt»». 

Eugenia halophila Merr., Enum. 8 (1028) 167. 

Eugenia maritima Merr., in Philip. Jour. Sci. IOC (1916) 212, 
non DC. (18%). 

The type, For. Bur. 18760 (not 18670 as cited in the orig¬ 
inal description) Foxworthy, Demesa and ViUamil, was from 
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Zamboanga, Mindanao, but sterile material from Luzon (Ca¬ 
gayan, Camarines) and Leyte may represent the same species. 
It is also recorded from Banguey Island, British North Borneo, 
imonm hughccmmoii *p nov. 

Ut videtur arbor parva, glabra, ramis teretibus, pallide 
brunneis, ramulis ultimis circiter 1 mm. diametro, sUlcato- 
angulatis vel obscure 4-carinatis; foliis subellipticis vel oblongo- 
ellipticis, 12-14 cm. longis, 4-6 cm. latis, breviter obtuse acumi- 
natis, basi acutis, olivaceo-brunneis, supra subnitidis, subtus 
paullo pallidioribus, obscure puncticulatis, firmiter chartaceis, 
vix coriaceis, breviter (8-4 mm.) petiolatis; nervis primariis 
utrinque circiter 14, inter se plerumque 6-9 mm. distantibus, 
distinctis, patulis vel leviter adscendentibus, in venam sub- 
marginalem circiter 2 mm. a margine confluentibus, secun- 
dariis minus distinctis, omnibus cum reticulis sublaxis subtus 
subelevatis; inflorescentiis terminalibus, sessilibus vel breviter 
pedunculatis, 4-5 cm. longis latisque, plerumque e basi 
ramosis, ramis, primariis 1-2.5 cm. longis; floribus inter 
minores, sessilibus, in ramulis ultimis in capitulis 5-10-floris 
dispositis; bracteis inferioribus sublanceolatis, acuminatis, 
superioribus brevioribus, bracteolis minutis, obscuris, de- 
ciduis; calycibus 4 mm. longis, obscurissime striatulis, ore 
circiter 8 mm. diametro, truncato, deorsum angustatis sed 
vix pseudostipitatis; petalis calyptratim caducis, filamentis 
numerosis; stylo circiter 5 mm. longo. 

Luzon, Camarines Sur Province, Hugh Cuming H98, type 
in herb. British Museum; also from Laguna Province, N. J. 
Anderson s. n. January, 1853, Stockholm and Arnold Arbo¬ 
retum herbaria. Another collection, with somewhat narrower 
leaves than the type is Micholitz s.n., in the Kew Herbarium 
with merely the entry “Philippines”; this probably came from 
either southern Quezon (Tayabas) Province or from Camari¬ 
nes, see below. 

A species clearly allied to Syzygium striatulum (C. B. Rob.). 
Merr., but distinguished by several characters, among these 
being its more distant and essentially spreading rather than 
distinctly ascending nerves, and its much smaller flowers, 
which, instead of being arranged in triads, are crowded into 
small 5- to 10-flowered capitula at the tips of the ultimate 
branchlets of the inflorescences. The Cuming number was un¬ 
localized on the British Museum sheet. It came from Camari¬ 
nes Sur Province, Luzon (see Merrill, Philip. Jour. Sd. 30 (1926) 
175). The unlocalized Micholitz specimen undoubtedly came 
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from either Camarines or southern Quezon Province, Luzon, as 
these particular areas were the favorite places in the Phil¬ 
ippines where that professional orchid collector operated. 

SYZYGIUM HUTCHINSONn (Men.) comb. nov. 

Eugenia hutchinoonii Merr. ex C. B. Bob., Philip. Jour. Sei. 4C 
(1909) 876; Merr., Enutn. 3 (1928) 167. 

Still known only from the type collection, For. Bur. 4026 
Hutchinson from Basilan. 

SYZYGIUM ILOCANUM (Men.) comb. nov. 

Eugenia iloeana Merr., Philip. Jour. Sci. 18 (1921) 291, Enum. 3 
(1928) 167. 

Still known only from the two original collections from llocos 
Norte Province, Luzon, Bur. Sci. 27420, 82821 Ramos. 

SYZYGIUM INCABNATUH (Bb.) Merr. lid Pen. 

Syzygium ineamatum (Elm.) Merr. and Perr., Mem. Am. Acad. Arts 
Sci. 18 (1939) 195. (Mem. Gray Herb. 4: 195). 

Eugenia ineamata Elm., Leafl. Philip. Bot. 4 (1912) 1416. 

The type of this was Elmer 18281 from Palawan, a fruiting 
specimen. In association with Dr. Perry a number of Bornean 
collections were referred to this species, I still think correctly 
so. However, we also reduced to this species Eugenia punc- 
tulata King (1901), non F. M. Bailey (1896) (Syzygium punc- 
tulatum Wall. (1881), nomen nudum), of the Malay Peninsula. 
Henderson, Gard. Bull. Singapore 12 (1949) 168, does not 
agree with this reduction and proposed Eugenia cerina Henders. 
as a new name for the Malay Peninsula form. The two species 
are manifestly closely allied, but additional Philippine col¬ 
lections are needed to settle the point at issue. In any case 
Syzygium ineamatum (Elm.) Merr. and Perr. is the correct 
name for the Philippine form. 

SYZYGIUM INCBASSATUM (Elm.) comb. nov. 

Eugenia ineraseata Elm., Leafl. Philip. Bot. 2 (1901) 581; Merr., 
Enum. 3 (1928) 167. 

Eugenia eamiguineneie Merr., Philip. Jour. Sci. 7C (1912) 814, Enum. 
8 (1928) 161, syn. nov. 

A species manifestly allied to S. densinervium Merr., but 
with smaller, very differently shaped, distinctly glandular-punc¬ 
tate leaves. I am now convinced that Eugenia eamiguinensis 
Merr. is the same as Syzygium incrassatum (Elm.) Merr. and 
accordingly reduce it to synonymy. The species as thus con¬ 
stituted is known from the two original collections, Elmer 9187 
from Lucban, Mount Banahao, Quezon Province, Luzon 
(at least some of the duplicates of this number were dis¬ 
tributed with Dumaguete, Negros labels; but the Lucban lo- 
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cality is correct, as it was checked on the typed copy of Elmer’s 
notes in the Arnold Arboretum library), typifies S. incrassatum 
(Elm.) Merr., and Merrill Philip. PI. 1175 from Camiguin de 
Misamis Island, collected by Ramos, typifies Eugenia oami- 
guinensis Merr. A third and more recent collection is P. N. 
H. 6SiO Sidit from Samar, May 17, 1948. 

SYZYGIUM INTUMESCENS <C. B. Bob.) comb. nov. 

Eugrnia intumcscens C. B. Rob., Philip. Jour. Sci. 4C (1909) 401; 
Merr., Enum. 3 (1923) 167. 

Northern Luzon (Isabela) to Masbate, Leyte, and Camiguin 
de Misamis. An additional collection is Bur. Sci. 17578 
Ramos from Samar. 

SYZYGIUM IROSINENSE (Elm.) comb. nov. 

Eugenia irosinensis Elm. ex Merr., Enum. 3 (1923) 166, nom. mib 

Eugenia everettii Merr., Elm., Leafl. Philip. Bot. 16 (1989) 3767, 
descr. angL 

Jamhosae, Arbor glabra, circiter 8 m. alta, ramis ramulis- 
que teretibus, plerumque pallidis, ultimis 1-1.5 mm. diametro; 
foliis ovatis, elliptico-ovatis, vel oblongo-ovatis, subchartaceis, 
8-11 cm. longis, 8-6 cm. latis, sicco supra plerumque subolivaceis 
vel pallidis, subtus pallidioribus et minute atro-puncticulatis, 
basi late acutis vel subrotundatis, apice distincte sed obtuse acu- 
minatis; nervis primariis utrinque 4-6, distantibus, subtus ele- 
vatis, distinctis, curvatis, arcuato-anastomosantibus, reticulis 
primariis laxis; inflorescentiis terminalibus et in axillis super- 
ioribus, pedunculatis (pedunculo 2-5 cm. longo fide Elmer), 
ramis paucis, pedicellis sub fructu 8-15 mm. longis; fructibus 
(immaturis) cyathiformibus, basi late rotundatis, saltern 1.5 
cm. longis latisque, tubo producto, margine distincte recurva- 
tis; stylo fere 2 cm. longo; fioribus ignotis. 

Luzon, Sorsogon Province, Mount Bulusan, Elmer 15600 
(type), 15275, 16851, November, 1915 and June, 1916, in forest 
at medium altitudes. 

In 1923 I cited Elmer’s then unpublished binomial as a 
synonym of Eugenia everettii C. B. Rob. In Leafl. Philip. Bot. 
10 (1989) 3808, Elmer listed his no. 16851, distributed as 
Eugenia, irosinensis Elm., which I believe it to represent, as 
E. everettii C. B, Rob. I take Syzygium irosmense (Elm.) 
Merr. to be a species distinct from but manifestly allied to 
Syzygium everettii (C. B. Rob.) Merr.; it is safely not closely 
allied to Syzygium balerense (C. B. Rob.) Merr., as Elmer sug¬ 
gested. It is distinguished from Syzygium everettii (C. B. Rob.) 
Merr., among other characters, by its usually pedunded inflores¬ 
cences (fide Elmer), its distinctly pedicelled fruits, and especial- 
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ly by its fewer nerved leaves. I have examined six sheets of the 
Elmer numbers cited but all of these are unsatisfactory, with 
detached fragmentary infructescences and detached fruits, the 
latter very immature—in fact just beyond anthesis. This is 
a case where I should not have attempted to characterize a 
species on the basis of fragmentary, rather poorly prepared 
specimens had not Mr. Elmer published his English description 
in 1989. The present publication of an admittedly unsatisfac¬ 
tory Latin description at least validates Elmer’s binomial. 

8YZYGIUM 1SABELENSE (Quit.) comb. nov. 

Eugenia iaabelenais Quis., Philip. Jour. Sci. 41 (1980) 339, fig. IS. 

This species was based on Bur. Sci. 48978, 47218 Ramos and 
Edaiio, from Isabela Province, Luzon. Additional collections are 
For. Bur. 18492 Alvarez from Cagayan Province, and Bur. Sci. 
88455 Ramos and Edaho from Camarines Province, Luzon, the 
latter distributed as Eugenia dura Merr. fol. major. 

SYZYGIUM IWAHIGENSE (Elm.) comb. nov. 

Eugenia iwahigense Elm., Leafl. Philip. Bot. 4 (1912) 1417; Merr., 
« Suppl. (1931) 116. 

Still known only from the type collection, Elmer 12748 (not 
12742), from Palawan. 

SYZYGIUM JAMBOS (Linn.) Allton 

Syeygium jambot (Linn.) Alston, in Trimen Handbook FI. Ceylon 
6 Suppl. (1931) 116. 

Eugenia jambos Linn., Sp. PI. (1763) 470; Merr., Enum. 3 (1923) 
168, cum syn. 

Widely distributed in the Philippines, cultivated and natural¬ 
ized, of prehistoric introduction here. Native of the Indo-Malay- 
sian region, now pantropic. Its present wide geographic dis¬ 
tribution is largely due to its having been disseminated by man 
at an early period in the Old World, for its edible fruits. In 
parts of Central America it is now gregarious over considerable 
areas. 

SYZYGIUM LACUSTBE (C. B. Rob.) comb. nov. 

Eugenia laeuatris C. B. Rob., Philip. Jour. Sci. 4C (1909) 377; 
Merr., Enum. 3 (1923) 168. 

This was based on Clemens 299 from Lanao Province, Min¬ 
danao, the species again collected in the same region by For. Bur. 
28818 Agama. A recent collection is P.N.H. 10101 Sulit from 
Bukidnon Province, Mindanao. 

SYZYGIUM LANCIUMBUM (Merr.) comb. aov. 

Eugenia laneilimba Merr., JPhilip. Jour, Sci. 30 (1922) 418, Enum. 
3 (1928) 168. 
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A species still known only from the original two collections, 
Bur. Set. 86934,86985 Ramos and Edafto, from Zamboanga Prov¬ 
ince, Mindanao. 

SmCUUM UUCOXVLUM Earth. 

Syzygium leucoxylum Korth., Nederl. Kruidk. Arch* 1 (1847) 208; 
Merr. and Parr., Mem. Am. Acad. Arts Sci. 18 (1989) 198. (Mam. 
Gray Herb. 4: 198). 

Eugenia leucoxylon Miq., Anal. Bot. IndL 1 (1850) 26, pi 9; Handers. 
Gard. Bull. Singapore 12 (1949) 285, fig. 44/. 

Singapore 12 (1949) 285, fig. 44/. 

Eugenia vereeunda Duthie, in Hook, f. FI. Brit. Ind. 2 (1878) 496. 
Eugenia brevietylis C. B. Bob., Philip. Jour. Sci. 6C (1911) 847; 
Merr., Enum. 8 (1928) 160. 

This species extends from the Malay Peninsula, the Anambas 
Islands and Borneo to the Philippines. In the latter group it 
had previously been recorded from Luzon (Quezon Province), 
Sibuyan, Leyte, Tinago, Dinagat, and Mindanao. Recent col¬ 
lections are P. N. H. 3708 Salvosa from Palasan, and P. N. H. 
181, 218 Edano from Palawan. 

SYZYG1UM LBYTBN8E (Elm.) comb. aov. * 

Eugenia leytensis Elm., Leaf!. Philip. Bot. 1 (1908) 329;Merr., Enum. 

3 (1928) 169 V 

Eugenia eamarensis Merr., Philip. Jour. Sci. 10C (1915) 228, 
Enum. 3 (1928) 176, eyn. nov. * 

Eugenia earoocarpa Merr., Philip. Jour. Sci. 18 (1921) 295, Enum. 
1. c., eyn. nov. 

Now represented by seven individual collections from Leyte 
and Samar. The type of Eugenia sarcocarpa Merr. is a fruiting 
specimen and I am now convinced that both this species and 
E. samarensis Merr. are the same as E. leytensis Elm. 

SYZYG1UM LLANOSII (Merr.) comb. nov. 

Eugenia Uanosti Merr., Philip. Jour. Sci. 19C (1915) 220, Merr., 
Enum. 3 (1928) 169. 

A species still known only from the type cojjtaction, Merrill 
9704 from Benguet Province, Luzon. *** 

BYZYGIUM LONOUXiORUM Pre*l * 

Syzygium Umgiflorum Presl, Bot Bemerk. (1844) 70* 

Eugenia lengiflora F.-Vill., Novis. App. FI. Filip. (1880) 86; Merr., 
Enum. 8 (1928) 169; Henders., Gard. Bull. Singapore 12 (1949) 
159, fig^mO cum eyn. 

Eugenia imrh?4feenm8 Merr., Philip. Jour. Set. 1 SuppL (1906) 106. 
Eugenia miquelit Elm., Lead. Philip. Bot. 4 (1912) 1441. 

Myrtus lineata Blume, Bijdr. (1826) 1087, non Sw. (1800). 
Eugenia lineata Dutchie FI. Brit Ind. 2 (1878) 487. 

Jamboea rubrieaulie Miq., Ft Ind* Bat 1 1 (1855) 429. 

Jambosa teyemanni Miq., he. 
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Eugenia nMMH& Outbid is Hook f. PL Brit lad. * (UTS) 487. 
Mugenia stmulmris Else, Jour. As. 80 c. Bengal 89 <2) (1901) 199. 

(Muter. 8:658)« pro parte. 

Eugenia longiealyx Ridl., Jour. Bot 68 (1980) 11. 

Syxygbm Hneatum Merr. and Pern, Jour. Arnold Arb. 19 (1988) 
109. Mem. Am. Acad. Arte. Sd. 18 (1989) 172. (Mom. Gray 
Herb. 4:172). 

Throughout the Philippines in most islands and provinces, 
Borneo, Java, Sumatra, Malay Peninsula, Siam, Indo-China. 

I now accept Presl’s specific name as the proper one for this 
widely distributed species, as did Henderson, for the reason 
that tile oldest binomial involved, Myrtus lineata Blume (1826), 
was invalidated by the earlier M. lineata Swartz (1800). 

STZYGIUM umOIPBPICELLATOM (Merr.) comb. DOT. 

Eugenia longipedieellata Merr., Manila, Govt Lab. PuM. 17 (1904) 87. 
Eugenia longipedieellata C. B. Bob., Philip. Jour. Set 4C (1909) 
849; Merr., Enum. 3 (1928) 169. 

A very strongly characterized species with long slender ped¬ 
uncles and&edicels originally described from specimens collected 
at Baler, e&t coast of Tayabas (now Quezon) Province, Luzon. 
Now reprmnted by 4 ' two additional collections from the east 
coast of Qazon Province, Bur. Sd. 54824 Ramos and Edafio, 
and P. N. 4617 Alcasid and Edano. 

SYZYOIUM LOg^lsSfiHVM (Men.) comb. nov. 

Eugenia tongieeinta Merr., Manila, Govt. Lab. Publ. 35 (1906) 60, 
Enum. 3 (1928) 169. 

Previously known only from two collections, Elmer 6218 from 
Benguet and Bur. Sd. 5124 Ramos from Zambales Province, 
Luzon. A third collection is Bur. Sd. 46859 Ramos and EdaHo 
from Isabela Province, Luzon. 

8YZYGIUM LONGBTYLUM (Men.) cwnb. nov. 

Eugenia longistyla Merr., Philip. Jour. Sci. 10C (1915) 220, Enum. 
3 (1928) 169. 

A species kdjjfevn only from two Cagayan Province, Luzon, 
collections. For. Bur. 17910 Barros (type), and For. Bur. 
242$k Bernardo. 

SYZYGtUM UNWraum «. MV. 

§ Jambosae. Ut videtur arbor parva, glabra, ramis ramulisque 
teretibus, brunneis vel purpureo-brunneis, ultimia 1 mm. diar 
metro; foliis stricte oppositis, auguste oblongis vel oblongo- 
lanceolatis, utrinque plus minusve angustatis, obtusis vel obscure 
obtuse acuminatis, basi acutus vel obtusis 9-15 cm. longis, 
2-8 cm. altis, firmiter chartaceis vel subcoriaceis, opacis, oli- 

18131 - 4 
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vaceis vel olivaceo-viridibus, subtus plerumque paalo pallidio- 
ribus, plus minusve puncticulatis; nervis primariis utrinque 8 
—10, curvato-adscendentibus, distantibus, arcuato-anaatomasan- 
tdbus, supra leviter impressis, subtus distinctis, elevatis, in 
venam intramarginalem 2-4 mm. a margine confluentibus, 
secundariis reticulisque minus conspicuis; petiolo 2-5 mm. 
longo; inflorescentiis pedunculatis, paucifloris, terminalibus 
axillaribusque, 5-7 cm. longis, pedunculo sub anthesin 2-4 
cm. longo; bracteolis minutis, vix 0.5 mm. longis, deciduis; 
floribus plerumque 3, circiter 2.5. cm. longis latisque, ut videtur 
albidis; calycibus infundibuliformibus, deorsum angustatis, tubo 
1 cm. longo, ore 1 cm. diametro, lobis 4, late rotundatis, 5-7 
mm. latis, circiter 3 mm. longis, plus minusve puncticulatis, 
persistentibus; petalis ellipticis vel obovatis, rotundatis, circiter 
1 cm. longis; filamentis quam petalis longioribus; fructibus tur- 
binatis, 2 cm. diametro. 

Luzon, Quezon Province, Guinayangan, For. Bur. 20889 Ea- 
critor, March-April, 1913 (type in the U. S. National Herba¬ 
rium) ; Kabibihan, Bur. Sd. 18288 Ramos, February-March, 1911 
(flowers immature), herb. Mus. Brit. Samar, without locality. 
For. Bur. 21051 Sherfeeaee, Cenabre and Cortes, April, 1914, 
flowers immature, U. S. National Herbarium, “Samar,” Cuming 
1908, herb. Mus. Brit, with mature flowers and fruits. 

In its vegetative characters it is somewhat suggestive of 
Syzygium polypetalum (Wall.) comb. nov. (Eugenia polypetala 
Wall. List No. 8616, (1830); Wight, Ill. Bot. Ind. 2 (1841) 14; 
Eugenia angustifolia Roxb., non Lam.) of India, but is not 
closely allied to that species. 

A species well characterized by its slenderly peduncled, few 
flowered, mostly terminal (some times lateral) inflorescences, 
its medium or rather large sized flowers and especially by its 
narrow, elongated, somewhat strap-shaped leaves. All of the 
specimens were distributed merely as Eugenia sp. The Cuming 
number is not localized in his list of localities (see Philip. Jour. 
Sci. 30 (1926) 175), falling in the group of unlocalized numbers 
between 1858 and 2158. The label bears merely the number 
and the locality Samar. As what is manifestly the same species 
has since been collected in Samar, the indicated locality is 
probably correct In some respects the species suggests Syzy¬ 
gium lancilimbum (Merr.) Merr., but the inflorescences are 
totally different while in vegetative characters the two do not 
conform. 
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syzygium lutcum (c. b. Bob.) mi. m. 

Eugenia lutea C. B. Rob., Philip. Jour. Set «C (1911) 850; Merr., 
Enum. S (1928) 170. 

A species growing along river banks in Quezon Province, 
Luzon, For. Bur. 18685 Darling and Bur. Sci. 18201 Foxworthy 
and Ramos. Bur. Sei. 2078k Escritor from the same province 
is a form of this with somewhat smaller leaves than the type. 

SYZYGIUM LUZONENSE (Merr.) comb, nov. 

Eugenia luzonensis Merr., Manila, Govt Lab. Publ. 17 (1904) 87, 
Enum. S (1928) 170. 

A widely distributed species extending from Cagayan Province, 
Luzon, to Mindoro, Masbate, Negros, and Mindanao. A recent 
collection is P. N. H. 1648 Alcasid from Laguna Province, Luzon. 

SYZYGIUM MACGBEQOBn (C. B. Bob.) comb. nor. 

Eugenia macgregorii C. B. Rob., Philip. Jour. Sci. 4C (1909) 867; 
Merr., Enum. 3 (1928) 170. 

A widely distributed species extending from southern Luzon 
Samar and Leyte to Palawan and Mindanao. Two recent col¬ 
lections are Philip. Nat. Herb. 2048,2052 Quisumbing from Cali- 
coan Island near Samar. Quezon and Bulacan collections dis¬ 
tributed as representing this species are now referred to Syzy- 
gium affine Merr., supra. 

SYZYGIUM MAINITENSE (Elm.) comb. nov. 

Eugenia mainiteneie Elm., LeafL Philip. Bot. 4 (1912) 1416; Merr., 
Enum. 3 (1928) 170. 

Eugenia leueocwrpa Merr., Philip. Jour. Sci. 11C (1916) 28. 

This was previously known from Sorsogon Province, Luzon, 
and Mindanao. Additional recent collections are P. N. H. 2699 
Sulit from Sorsogon Province, and P. N. H. 6428, 6484 Sulit, 
5849 Castro from Samar. It is apparently closely allied to 
Syzygium incamatum (Elm.) Merr. and Perr. 

SYZYGIUM MALACCBN8E (Linn.) Merr. and Pare. 

Syzygium malaecense (Linn.) Merr. and Perr., Jour. Arnold Arb. 19 
(1988) 215; Mem. Am. Acad. Arts Sci. 18 (1989) 154. (Mem. 
Gray Herb. 4:154), cum. eyn. 

Eugenia malaeeenm Linn., Sp. PI. (1758) 470; Merr., Enum. 3 
(1928) 170. cum. eyn.; Henders, Gard. Bull. Singapore 12 (1949) 
46, fig. 0a. 

Jambosa malaeeensie DC., Prodr. 8 (1828) 286. 

Widely distributed in the Philippines in cultivation, a pre¬ 
historic introduction from Indo-Malaysia; now planted in the 
tropical parts of both hemispheres. 



402 


The Philippine Journal of Science 


imon« malagbam (ram.) c«ab. am. 

Eugenia malageam Elm., Leafl. Philip. Bot 4 (1912) 1498; Merr., 
Enum. 8 (1928) 170. 

Definitely known only from the type collection, Elmer 11888 
from Mindanao (Davao), but a recent collection with very 
young buds from Mount Halcon, Mindoro, P. N. H. 8881 Edaho, 
may belong here. This is apparently closely allied to S. durum 
(Merr.) Merr., but its fruits are nearly globose, not cylindric 
and more or less elongated. 

STZTO1UM MANANQVn. (Blanc*) comb. nor. 

Myrtun manatujuU Blanco, FI. Filip. (1887) 481; Merr., Ennm. 
3 (1923) 171, cum. syn. 

Eugenia ttvida Elm., Leafl. Philip. Bot. 7 (1914) 2849. 

A very characteristic species extending from northern Luzon 
to Mindoro, Leyte, and Mindanao. 

smonm MABTEUNOI (Merr.) comb. aw. 

Eugenia martelinoi Merr., Philip. Jonr. Sci. 18 (1921) 806, Enum., 
3 (1928) 171. 

A species still known only from the type collection, Bur. Sci. 
85680 Martelino and Edano from Panay. 

SmOIUM MKGALANTHUM (C. B. Bob.) comb. aw. 

Eugenia megalantha C. B. Rob., Philip. Jour. Sci. 48 (1909) 874; 
Merr., Enum. 8 (1928) 171. 

A species known only from Palawan; two additional recent 
collections are P. N. H. 146, 254. Edaho from Iwahig, Palawan, 
the type locality. 

SVZYGICM HOGUnOPHnUUnt ana. aw. 

Eugenia megalophyUa Merr., Philip. Jour. Sci. 27 (1925) 42, Enum. 
8 (1923) 171. non Syzyghm megalophyllum Merr. and Perr. (1989). 

Still known only from the type collection, Loher 18596, from 
the Umirey region, Quezon Province, Luzon. 

SYZTOIUM MKLUODOBUM (C. B. Bob.) comb. aw. 

Eugenia melUodora C. B. Bob., Philip. Jour. Sd. 4C (1909) 401; 
Merr., Enum. 3 (1928) 171. 

Central Luzon (Laguna, Quezon) to Mindoro and Leyte. A 
recent collection is P. N. H. 6482 Castro from Polillo. 

8YZYGIUM MKlumxa (C. B. Bob.) comb. aw. 

Eugenia •merrUlii C. B. Rob., Philip. Jour. Sd. 4C (1909) 849; 
Merr, Enum. 3 (1923) 171. 

A strongly marked species known only from Palawan and 
Sibuyan; an additional collection from the type locality in 
Palawan is P. N. H. 180 Edaflo. 
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rniffiiw MXBBHUANUM (C. B. Bah.) 

Eugenia merritiana C. B. Bob., Philip. Jour. Sd. 4C (1909) 171; 

Merr., Emm. 3 (1928) 171. 

Eugenia tomboy Elm., Le&fl. Philip. Bot. 4 (1912) 1481. 

Luzon (Pangasinan to Albay), Mindoro, Sibuyan. Additional 
collections are Vidal 2782 from Rizal Province, and Vidal 
2799 from Bataan Province, Luzon, both in Herb. Kew. 

SYZYGIUM M1M1CUM afm.) crab. nov. 

Eugenia mimiea Merr., Philip. Jour. Sd. 1 Suppl. (1909) 112; Merr., 
Enum. 8 (1928) 172. 

Eugenia eubmimiea Elm., Leafl. Philip. Bot. 4 (1912) 1488. 

Luzon (Ilocos Norte to Quezon), Mindoro, Palawan, Sibu¬ 
yan, Leyte, and Mindanao. Additional collections from near 
the type locality of Eugenia eubmimiea Elm., in Palawan are 
Ebalo 403 and P. N. H. 211 Edaho. Also referable here is 
Cuming 958, Pangasinan Province, Luzon, in herb. British 
Museum. 

.STZTGItM MINDOBENSE <C. B. Bob.) comb. HOT. 

Eugenia mindoremie C. B. Rob., Philip. Jour. Sd. 4C (1909) 899; 
Merr., Enum. 3 (1928) 172. 

Luzon (Batangas), Mindoro. The Palawan and Banguey 
records were apparently based on erroneously identified speci¬ 
mens. 

SYZYGIUM MIRABILE (Mm.) comb. nov. 

Eugenia mvrabilie Merr., Philip. Jour. Sci. 20 (1922) 412, Enum. 3 
(1928) 172. 

Mindanao (Zamboanga), Bur. Sci. 36772, 37238, 37347 
Ramos and Edafio, cited in the original description. An addi¬ 
tional collection is Zwickey 127 from Lanao Province, Mindanao. 

SYZYGIUM MIRANDAS (Merr.) comb. nov. 

Eugenia mirandae Merr., Philip. Jour. Sd. 10C (1915) 221, Enum. 
I (1928) 172. 

A species still known only from the type collection, For. Bur. 
21687 Miranda, from Camarines Province, Luzon. 

SYZYGIUM MULTINERVE (C. B. Rob.) crab. nov. 

Eugenia multinervie C. B. Rob., Philip. Jour. Sd. 4C (1909) 352; 
Merr., Enum. 3 (1923) 172. 

The type is Cuming 1299 from Cagayan Province, Luzon, 
collected more than a century ago, and not re-collected in modern 
times, There are specimens in the Kew and British Museum 
herbaria which I have examined, the former sterile, the latter 
with tiie eauline inflorescences from small tubercles a striking 
characteristic of the species. 



404 


The Philippine Journal of Science, 


19M 


SYZYGIUM MULOTUNCTICULATUM ip. no*. 

Arbor glabra, 7-8 m. alta, ramis ramulisque pallidis, tere- 
tibus, ultimis circiter 1.5 mm. diametro; foliia numerosis, ellip- 
ticis vel elliptico-obovatis, 8-4 cm. longis, 1.5-2 cm. latia, 
rotundatis vel obtusis, basi acutis, coriaceia, in sicco supra 
brunneis, subtus pallidioribus, leviter nitidis, nervis numero- 
sissimis, paralellis, obscuris, inter se circiter 1 mm. distantibus, 
supra subdense minute scrobiculato-puncticulatis, subtus glan- 
duloso-puncticulatis; petiolo 4-6 mm. longo; inflorescentiis 
terminalibus, fasciculatis, plerumque 4-5, omnibus pedun- 
culatis, opposite vel subverticillatim ramosis, ramulis plus mi- 
nusve angulatis vel sulcatis, primariis plerumque 1.5 cm. longis, 
secundariis 5-10 mm. longis, trinis, pedunculo 6-10 cm. 
longo; floribus parvis, circiter 8 mm. longis in ramulis ultimis 
in triadibus dispositis, sessilibus, bracteis bracteolisque ut vide- 
tur minutis, deciduis; calycibus circiter 4 mm. longis, infundi- 
buliformibus, deorsum angustatis, sursum S mm. diametro, lobis 
4, latissime rotundatis, circiter 0.5 mm. longis et 1.5 mm. latis; 
petalis imbricatis, adhaerentibus, calyptram 8 mm. diametro 
formantibus. 

Samar, Loquilocon, near Wright, Philip. Nat. Herb. 6084 M. 
D. Sulit, April 10, 1948, in forests, alt. 150 m., flowers white, 
fragrant, with the local name ‘kalogkog’. 

A species manifestly allied to Syzygium mainitense (Elm.) 
Merr. (Eugenia mainitensis Elm.; E. leueocarpa Merr.), but 
with smaller, more obscurely nerved leaves which are conspi¬ 
cuously pitted-puncticulate on the upper surfaces, and glandular- 
puncticulate beneath. Another recent collection, Philip. Nat 
Herb. 9699 M. D. Sulit, from Mount Bulusan, Sorsogon Province, 
Luzon, its flowers very immature, has similarly small leaves, 
but they are more prominently nerved, and the nerves are more 
ascending. This for the present I place as a form of Elmer's 
species. 

SYZYGIUM HltlPUM Brath. 

Syzygium nitidum Benth., Hook. Load. Jour. Bot. 2 (1848) 221. 

Eugenia benthamii A. Gray, Bot. Wikes U. S. Explor. Exped. (1864) 
620; Merr., Enum. 3 (1928) 169. 

Widely distributed in Luzon, extending to Mindoro and Mangsi 
Island, near Borneo; type from Tobie [Jobi] Island, Geelvink 
Bay, New Guinea. 

Perhaps more than one species is included in the rather 
numerous Philippine collections that have been distributed as 
representing Eugenia benthamii A. Gray, the valid name in 
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Eugenia because of the earlier Eugenia mtida Veil.; in Syzygium 
Bentham’s original name is valid. Presumably the type from 
Jobi Island was a low altitude plant as was certainly the Mangsi 
collection of the U. S. Wilkes Exploring Expedition that Gray 
considered. I think these two collections undoubtedly represent 
a single species but it is 40 years since I compared the two at 
Kew, and at that time I was not very familiar with the dif¬ 
ferential specific characters in this difficult genus. It may be 
that some of the inland Philippine collections from medium 
and even fairly high altitudes represent a different species. 

SYZYGIUM OBLANCEOLATUM (C. B. Rob.) comb. nov. 

Eugenia oblaneeolata C. B. Rob., Philip. Jour. Sei. 4C (1909) 400; 
Merr., Enum. 3 (1923) 173. 

Luzon (Sorsogon) to Biliran, Samar and Mindanao (Davao), 
Cuming 1676, Williams 2862, Elmer 11627, 16061, Bur. Sd. 
18880 McGregor. 

SYZYGIUM OBUQUENKRVJUM (Elm.) comb. nor. 

Eugenia obliquinervia Elm., Leafl. Philip. Bot. 10 (1939) 8768, descr. 
angl. 

Arbor glabra, circiter 18 m. alta, ramis ramulisque teretibus, 
pallidis, ultimis circiter 1.5 mm. diametro; foliis subcoriaceis, 
oppositis, distincte petiolatis (petiolo 1.5 cm. longo), oblongis, 
oblongo-oblanceolatis vel subellipticis, 8-13 cm. longis, 3-5 
cm. latis, subacutis vel breviter obtuse acuminatis, basi acutis, 
haud puncticulatis, sicco supra atro-olivaceis, nitidis, subtus 
pallide brunneis; nervis primariis utrinque 4-6, subadscen- 
dentibus, subtus distinctis, elevatis, circiter ad marginem ar- 
cuato-anastomosantibus, reticulis laxis; inflorescentiis ut videtur 
termianlibus fide Elmer sub fructu 2-4 cm. longis (haud 
visis), floribus ignotis; fructibus (sicco) anguste ellipsoideis, 
circiter 3 x 1.8 (in vivo 8-4 x 2.6 cm. fide Elmer), rectis 
vel obscure inaequilateralibus, subverruculosis, obscurissime 
longitudinaliter striatulis, calycis tubo distincte producto 4-5 
mm. diametro truncato. 

The only known collection is Elmer 16117 from Mount Bulusan, 
Sorsogon Province, Luzon. I do not know to which of the 
numerous described species it is allied, for to determine this, 
apparently inflorescences and flowers are essential. Perhaps 
its most striking character is its prominently nerved leaves, the 
few, distant, primary nerves distinctly ascending. The Arnold 
Arboretum specimen has two detached fruits in a packet, and 
this specimen I make the actual type as far as the above diag- 
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nosia is concerned; the Gray Herbarium sheet consists of a 
leafy branch only. But for the fact that this has been named 
and described by Elmer, in English, I should not ham considered 
it until better material becomes available. It probably belongs 
in sect Jamboea. 
mtzYanm oldnum w«n. 

Syxygium oUinwm Wall, ex Wight, I1L S (1841) 15, sem. In tyx., 
et Walp., Repert. 2 (1848) 178, nom. 

Eugenia oleina Wight, 111. t (1841) 15, rum.; Craib FI. Siam., 
Merr., Enum. 1 (1981) 653, mm.; Henders., Gard. Bull. Singapore 
12 (1949) 150, fig. 29 e-/, cum. syru 

Eugenia myrtifolia Roxb., Hort Bengal. (1814) 87, nom.; FI. Ind. ed. 
2 (1888) 490, descr non Saliftb. (1796), nee Sims (1821), nee 
Cambess. (1829). 

Syxygium myrtifolium DC., Prodr. 3 (1828) 261, nom.; Merr. and 
Perr., Mem. Am. Acad. Arts Sci. 18 (1989) 182. (Mem. Gray 
Herb. 4:182). 

Syxygium campanulatum Korth., Nederl. Kruidk. Arch. 1 (1847) 
208; Walp. Ann. 2 (1851-52) 680. 

Syzygium campanellum Miq., FI. Ind. Bat I s (1855) 451. 

Eugenia acuminatissima var. parva Merr., Philip. Jour. Sci. 1 Suppl. 
(1906) 104. 

Eugenia parva C. B. Rob., Philip. Jour. Sci. 4C (1909) 341; Merr., 
Enum. 3 (1923) 173. 

Eugenia sinubaneneis Elm., JLeafl. Philip. Bot 4 (1912) 1424. 

Syxygium xinubanense Diels, Bot Jahrb. 87 (1922) 411, nom. in nota. 

This is a widely distributed species in the Philippines, and 
as interpreted by Henderson, it extends from Burma and Siam 
to the Malay Peninsula, Anamba Islands, Sumatra, and Borneo. 
One might argue against the propriety of accepting of the spe¬ 
cific name that Wallich originated, for until Henderson consi¬ 
dered the species no description seems to have been published 
under Eugenia oleina (Wall.)Wight. Wight’s entry for Eugenia 
myrtifolia Roxb. and E. oleina Wight is: 

*'84 *. E. <S.) Myrtifolia Roxb. FI. Ind. 2, P. 490). 85*. E. (5.) 
Oleina (R, W.-Syasygium olelmun Wall.) These two, if distinct, are so 
like each other that I cannot see by what characters they can be defined, 
I look upon them, judging from specimens only, as identical.” 

Wight gave no descriptions, but in the above statement he 
did, as Henderson noted, associate Syxygium oleinum Wall., 
which had not been described, with Eugenia myrtifolia Roxb. 
which had been described in 1832 frohi material cultivated at 
Calcutta originating in Sumatra; yet Roxburgh’s specific name 
waa invalid in Eugenia when published. De Candolle’s transfer 
of it to Syxygium in 1828 is also a nomen nudum as he gave no 
description, merely citing Roxburgh’s nomen nudum of 1814 as 
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the source of his binomial. If the above synonymy be correct, 
as I think it is, Syzygium oampamdatum Korth., type from 
Sumatra, is perhaps the oldest name in Syzygium with a dear 
record. Syzygium campaneUum Miq. was based on a specimen 
tram a tree cultivated at the Botanical Garden, Buitenoarg, 
Java, and it may rather safely be assumed that this was the ear¬ 
lier S. campanulatum Korth. which Miquel did not aocount for. 
There is an excellent specimen in the Gray Herbarium under 
Korthais' binomial indicated as “cult, in Hort. Bogor. Java 
1851.” This specimen very closely matches another sheet in 
the Gray Herbarium labelled Syzygium myrtifoliwn DC., taken 
from the cultivated tree in the Calcutta Botanical Garden which 
was the basis of the original Roxburgh name. 

SYZYGIUM rALAWANENSZ <C. B. Bob.) Mnr. and Tm. 

Syzygium palawanense (C. B. Rob.) Merr. and Perr., Mem. Am. 

Acad. Arts Sd. M (1939) 177. (Mem. Gray Herb. 4:177). 
Eugenia palawanenaiu C. B. Rob., Philip. Jour. Sci. 4C (1909) 377; 
Merr., Enum. 3 (1923) 173. 

The type and only known Philippine collection is For. Bur. 
3503 Curran from Palawan. Six Bornean collections represent 
the same species. 

SYZYGIUM PALUDOM Merr. 

Syzygium pallidum Merr., Manila, Govt. I.ab. Publ. 17 (1906) 17. 
Eugenia perpallida Merr., Philip. Jour. Sci. 1 Suppl. (1906) 106. 
Eugenia paeifiea Elm., ex Merr., Enum. 3 (1923) 174, nom. in obs.; 
Etm. Lemil. Philip. Bot. M (1989) 8S08, nom. “E. paeifiea Elm. 
is E. perpallida Merr.” 

A widely distributed species extending from northern Luzon 
to Mindanao. The original specific name was invalid in Eu¬ 
genia, this explaining the use of the binomial Eugenia perpaUida 
Merr. For. Bur. 29832 Marquez from Negros (distributed as 
E. parva Merr.), For. Bur. 23202 Alejandro from Cagayan 
Province, Luzon, For. Bur. 26646 Velasco from Cagayan Island, 
For. Bur. 25631 Cailipan from Quezon Province, Luzon, For. 
Bur. 18910 Miranda from Basilan, For. Bur. 29874 Canilao 
from Negros, all distributed as Eugenia sp., and Elmer 12548 
from Sibuyan, distributed under an unpublished specific name 
derived from the name of the town of Magallanes, all represent 
this species. 

SYZYGIUM PJUfAYBNBS (Merr.) cenb. boy. 

Eugenia panayewtis Merr., Philip. Jour. Sci. M (1921) 292, Enum. 
3 (1928) ITS. 

- A species still known only from the type collection, Bur. Sci. 
32470 McGregor from Panay. 
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SYZYGIUM PANDUBIFOKBBK (Kim.) conk. nor. 

Eugenia panduriform.it Elm., Leafi. Philip. Bot 4 (1912). 1412; Man., 
Enum. 3 (1923) 173; Hulth. and Lam, Blumaa 5 (1949) 218. 

A species known from three Mindanao collections, Davao, 
Elmer 11246 and Bukidnon, Bur. Sci. 88613 Ramos and Edaho; 
a recent one is P. N. H. 10144 Sulit also from Bukidnon. 
Also in the Sangi Islands, north of Celebes. 

SYZYGIUM PASCASIon (Men.) comb. hot. 

Eugenia pascasioU Mcrr., Philip. Jour. Sci. U (1921) 807, Enum. 
3 (1923) 173. 

Known only from the type collection from Bucas Grande, 
Bur. Sci. 85057 Ramos and Pascasio. 

SYZYGIUM PAUCIVENIUM (C. B. Bob.) comb. nov. 

Eugenia paucivenia C. B. Bob., Philip. Jour. ScL 4C (1909) 882; 
Merr., Enum. 3 (1923) 174. 

Camiguin Island (Babuyan group) and Luzon (Ilocos Norte). 
Other collections are Vidal 2807 from Rizal Province, Luzon, 
Herb. Kew., and Bur. Sci. 79809, 79829 Edaiio from Camiguin 
Island, Babuyan group, distributed from Manila as “pauci- 
nervia.” 

SYZYGIUM PENASU (Men.) comb. nov. 

Eugenia penasii Merr., Philip. Jour. Sci. 18 (1921) 293, Enum. 3 
(1928) 178. 

Known only from the type collection Calayan Island (Bar 
buyan group between Formosa and Luzon) For. Bur. 26703 
Penas. 

SYZYGIUM PBBBORINUM (Blame) Men. end V on. 

Sysygtum peregrinum (Blume) Merr. end Perr„ Mem. Am. Acad. 

Arts Sci. 18 (1939) 164. (Mem. Gray Herb. 4:164). 

Jamboea peregrina Blume, Mus. Bot. Lugd. Bat. 1 (1849) 92. 
Eugenia tawaneneis Merr., Univ. Calif. Publ. Bot U (1929) 220. 

Sulu Archipelago, Bengas Island, Bur. Sci. 86817 Yates, 
Oct. 1919, distributed as Eugenia tula Merr. Mindanao, Zam¬ 
boanga Province near Kabaslan, Ebalo 786, Dec. 13,1340. New 
to the Philippine flora. Borneo. 

SYZYGIUM PHANKBOPHUEBIUM (C. B. Bob.) comb. not. 

Eugenia phanerophlebia C. B. Rob., Philip. Jour. Sci. 4C (1909) 
853; Merr., Enum. 8 (1823) 174. 

A widely distributed species extending from northern Luzon 
to Mindanao, Bur. Sci. 15340 Ramos from Leyte and Bur. Sci. 
16622 Ramos from Laguna Province, both distributed as Eur 
genia sp. belong here. 
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SYZYOIUM FHHJFPINXN8I (C. B. Boh.) 

Eugenia philippineneia C. B. Bob., Philip. Jour. Sci. 4C (1909) 878; 
Merr., Enum. a (1928) 174. 

Northern Luzon to Samar and Leyte, Merrill 2051, For. Bur. 
12761 Roseribluth, etc. 

SYZYOIUM POLISENSE Ip. nov. 

Arbor glabra, circiter 6 m. alta, ramis ramulisque rigidis, 
teretibus, ultimis brunneis vel atris, ramis pallidis; foliis crasse 
coriaceis, rigidis, confertis, ellipticis, utrinque late rotundatis 
vel basi late acutis, 8.5-7 cm. longis, 2.5-4.S cm. latis, supra 
olivaceis, nitidis, subtus pallidioribus, haud puncticulatis, opacis 
vel obscure nitidis, margine subcartilagineis, leviter revolutis; 
nervis primariis utrinque circiter 8, inter se 4-8 mm. distan- 
tibus, rectis vel leviter curvatis, utrinque elevatis, in venam 
distinctam intramarginalem 3-6 mm. a margine confluentibus, 
secundariis paucis vel nulis sed reticulis utrinque distinctis; 
petiolo crasso, 1-2 mm. longo; inflorescentiis stricte termina- 
libus, 8-4 cm. longis latisque, pedunculis semper 8, circiter 2 
cm. longis; floribus in ramulis ultimis in triadibus confertis, 
sessilibus, inter minores, sub anthesin 8 mm. longis latisque; 
bracteis triangulari-ovatis, carinatis, acutis, subcoriaceis, quam 
bracteolis paullo majoribus: calycibus subinfundibuliformibus, 
tubo circiter 4 mm. longo, ore 4 mm. diam., lobis brevibus, late 
rotundatis; petalis valde imbricatis, calyptratim deciduis; stylo 
5 mm. longo. 

Luzon, Mountain Province (Ifugao), Mount Polis, Phil. Nat. 
Herb. 7813 Celestino, (type), May 11, 1948, in the mossy 
forest near the summit altitude about 2,040 m. Same locality, 
Bur. Sci. 37625 Ramos and Ed/mo, February, 1920, distributed 
as representing Eugenia alvarezii C. B. Rob. to which it is not 
closely allied. It is characterized by its elliptic, very coriaceous, 
rounded and rather prominently nerved, crowded leaves, and 
its small crowded flowers. In some respects it suggests Syzy- 
gium paucivenium (C. B. Rob.) Merr., but is not closely allied 
to that species. 

SYZYOIUM POLYANTHUS* (Wight) Whip. 

Syzygium polyanthum (Wight) Walp., Report. 2 (1848) 180; Merr. 
and Perr., Mem. Am. Acad. Arta Sci. 18 (1989) 166. (Mem. Gray 
Herb. 4:166). 

Eugenia polyantha Wight, IU. Z (1841) 17; Henders., Gard. Bull. 
Singapore 12 (1949) 211, fig. 40a. 

Eugenia baleamea sensu Ridl., FI. Malay Penin. 1 (1922) 764, non 
Wight 

Eugenia junghuhniana Miq., FI. Ind. Bat It (1866) 441. 
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Eugenia nitida Duthie, in Hook. f. FI. Brit. Itid. I (1878) 4N, non 

Veil. 

Eugenia atropunetata C. B. Rob., Philip. Jour. Sd. 4C (1909) 885; 

M«rr„ Enum. 3 (1928) 158. eyn. nov. 

Eugenia lambii Elm., Leafl. Philip. Bot. 4 (1912) 1480; Merr., Enum. 

3 (1928) 168, eyn. nov. 

Eugenia holmani Elm., Leafl. Philip. Bot. 7 (1914) 2854, eyn. nov. 

Northern Luzon to Palawan and Mindanao, and outside of 
the Philippines, Burma, Siam and Indo-China through the Malay 
Peninsula to Sumatra, Java and Borneo. 

To the synonymy as given by Henderson, Gard. Bull. Singar 
pore 12 (1949) 211, I now add three Philippine binomials, Eu¬ 
genia atropunetata C. B. Rob. (1908), E. holmani Elm. (1914), 
and Eugenia lambii Elm. (1912). A rather critical examina¬ 
tion of numerous collections, both from the Philippines and 
from Ihe extra-Philippine range of the species indicate no cha¬ 
racters by which Eugenia atropunetata C. B. Rob. may be 
maintained. I have before me Ihe British Museum sheet of 
Cuming 1808, the type collection of Robinson’s species. Vidal 
9809, 2817 from Albay Province (herb. Kew.) belong here, as 
does For. Bur. 21798 Barros from Cagayan Province, Luzon, 
distributed as Eugenia sp. By error the type collection of 
Eugenia holmani Elm. ( Elmer 18356 ) was distributed as E. 
bakeri Elm.; the latter is a synonyms of Syzygium astronioides 
(C. B. Rob.) Merr. Were Gagnepain correct in reducing Jam- 
bolifera rezinosa Lour. (1790) to Eugenia polyanthum Walp., 
then Loureiro’s specific name would be the oldest one for this 
much named species. However, the plant that Loureiro de¬ 
scribed is clearly the rutaceous Acronychia pcduncidata (Linn.) 
Miq.; see Merrill, Trans. Am. Philos. Soc. II. 24 2 (1985) 220. 
Other synonyms of Syzygium polyanthum Walp. are Myrtus 
cymosa Blume (1826), non Spreng., Syzygium cymosum Korth. 
(1847), non DC., Eugenia microbotrya Miq. (1850), Syzygium 
confusum Blume (1850), Eugenia pamatensis Miq. (1850), 
Syzygium micranthum Blume (1850), Eugenia lucidula Miq. 
(1850), and Eugenia resinosa Gagnep. (1918). 

SYZYGIUM POLYCEFHALOCDES (C. B. Rol>.) comb. boy. 

Eugenia polycephaloides C. B. Rob., Philip. Jour. Sci. 4C (1909) 878; 

Merr., Enum. 3 (1923) 174. 

Northern Luzon (Cagayan Province) to Samar, Leyte, and 
Mindanao, Elmer 8288, 9288,157U, Bur. Sci. 17S78 Ramos, etc. 

SYZYGIUM rULGARBNSC (C. B. Rob.) comb. nov. 

Eugenia ptdgareneie C. B. Rob., Philip. Jour. Sci. 4C (1909) 174; 

Merr., Enum. 3 (1923) 174. 
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A specks known only from the type collection. Per. Bur. 8888 
Curran, from Palawan. 

SYZYOIUM FURTUBIJXOKUM (Eta.) csnfc. n*r. 

Eugenia purptiriflora Elm., Ltafl. Philip. Bot. 4 (1912) 1482; Merr., 
Enum. 3 (1928) 175. 

Known only from Palawan from the type collections Elmer 
13117, 13338, and For. Bur. 31486 Fernandez. 

SYZYOIUM BAMOSn <C. B. Bob.) comb. nor. 

Eugenia ramoeU C. B. Rob., Philip. Jour. Sci. 4C (1999) 849; 
Merr., Enum. 3 (1923) 175. 

A species known only from the type collection Bur. Sci. 8080 
Ramos, from Isabela Province, Luzon. 

SYZYOIUM RIGID IFOLIUM «p. mm. 

§ Jambosae. Ut videtur arbor parva, glabra, ramis ramulis- 
que teretibus, rigidis, pallidis vel pallide brunneis, ultimis 2 mm. 
diametro; foliis stricte oppositis, sessilibus vel brevissime petio- 
latis, crasse coriaceis, rigidis, oblongo-ellipticis, 5-10 cm. longis, 
2.5-S.5 cm latis, apice rotundatis vel breviter acuminatis, basi 
late rotundatis vel obscure subcordatis, supra brunneo-olivaceis 
vel olivaceis, opacis, minute scrobiculato-puncticulatis, subtus 
pallidioribus, brunneis, obscure pustulatis vel puncticulatis, 
margine leviter revolutis vel planis; nervis primariis utrinque 
7-8, rectis vel leviter curvatis, subadscendentibus, supra obs- 
curis, subtus subelevatis, distinctis, inter se 6-14 mm. distan- 
tibus, in venam intramarginalem 2-6 mm. a margine confluen- 
tibus, secundariis paucis, inconspicuis, reticulis obsoletis vel 
subobsoletis; petiolo crasso, vix 2 mm. longo vel nullo; inflo- 
rescentiis terminalibus vel interdum axillaribus, brevissimis, 
paucifloris 1-3-floris, brevissime peduncalatis vel sessilibus; 
floribus inter majores, sessilibus vel brevissime pedicellatis, 
ebractolatis; calycis tubo fere 2 cm. longo sursum 1.5 cm. 
diametro, deorsum leviter angustato, brunneo, lobis 4, coriaceis, 
reniformibus, ad 5 mm. longis et 8 mm. latis; petalis maturis 
non visis; fllamentis circitir 1 cm longis; stylo exserto, 2 
cm. longo. 

Luzon, Isabela Province, Mt Moises, Clemens 16948, April, 
1926, type herb. Arnold Arboretum, isotypes in the Kew and the 
United States National herbaria. 

Apparently a species belonging in the group with Syzygium 
subrotundifolium (C. B. Rob.) Merr. but with very much 
smaller leaves. It is characterized by its vegetative features, 
especially in its practically sessile leaves, its very short, few- 
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flowered inflorescences, and its large flowers, apparently only 
one flower in an inflorescence opening at a time. 

SYZYGIUM B1ZAUENSK (Men.) comb. nov. 

Eugenia rizalensis Merr., Philip* Jour. Sci. IS (1921) 302, Enum., 3 
(1923) 175. 

A species known only from the type collection, Bur. Sci. 8090 
Ramos, from Rizal Province, Luzon. 

SYZYGIUM ROBERTO Men. 

Syzygium robertii Merr., Philip. Jour. Sci. 1 SuppL (1906) 106, 
Enum. 3 (1923) 176. 

Eugenia eucculenta Elm., Leafl. Philip. Bot. 4 (1909) 1442. 

Luzon (Benguet to Quezon) Lubang and Sibuyan. Addi¬ 
tional collections are Bur. Sci. 28480 Ramos from Sorsogon 
Province, P. N. H. 8871 Sulit, For. Bur. 28799 Mabesa, from 
Laguna Province, and Loker 7259 from Rizal Province, Luzon. 

SYZYGIUM ROBINSONn (Dm.) comb. nov. 

Eugenia robinsonii Elm., Leafl. Philip. Bot. 2 (1909) 583; Merr., 
Enum. 3 (1928) 175. 

A species known only from the type collection, Elmer 10050, 
from Negros. 

SYZYGIUM ROUTEI *p. nov. 

Ut videtur arbor parva, glabra, ramis ramulisque teretibus, 
pallidis, ultimis 1.2-2 mm. diametro; foliis praesertim subtus 
minute sed subdense glanduloso-puncticulatis, glandulis haud 
impressis, oblongo-ellipticis, 4-6 cm. longis, 2-5 cm. latis, 
coriaceis, opacis, supra viridibus vel olivaceo-viridibus, subtus 
pallidioribus, apice breviter acuminatis, basi decurrente cunea- 
tis vel acuminatis; nervis primariis utrinque circiter 10, haud 
perspicuis, quam secundariis magis numerosis paullo distinc- 
tioribus, in venam intramarginalem 1.5-2 ram. a margine 
confluentibus; petiolo circiter 1 cm. longo; inflorescentiis late- 
ralibus, in ramis plerumque infra foliis, 3-4 cm. longis, 
pedunculatis, pedunculo 1-1.5 cm longo, ramis pauds, patulis, 
circiter 1 cm. longis; floribus inter minores, in ramulis ultimis 
in triadibus dispositis, sessilibus, ramulis ultimis vix 5 mm. 
longis; circiter 8 mm. longis, bracteis obscuris, haud 1 mm. 
longis; calycis tubo 3-4 mm. diametro, cupulato, 2.5-3 mm. 
longo, deorsum plus minusve angustato, margine undulato-cre- 
nato, lobis 4, late rotundatis, vix 1 mm. longis; petalis imbri- 
catis, calyptratim deciduis; fllamentis 5-6 mm. longis; stylo 4 
-5 mm. longo. 

Panay, Leon, Vidal 2788, with the local name baguilumboy, 
type in herb. Kew. 
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This species is dedicated to Mr. R. A. Rolfe, who, as a young 
assistant at Kew, assisted Vidal in identifying the latter’s large 
collection of Philippine plants; these Vidal collections were 
accessioned at Kew in March, 1886. It is well characterised 
by its rather densely nerved leaves although the fewer primary 
ones are reasonably well differentiated from the more numerous 
and roughly parallel secondary ones, but especially by its pe- 
duncled, relatively short inflorescences borne on the branches 
below the leaves. 

SYZYGIUM BOSKNBLCTHn <C. S. Bob.) comb. mv. 

Eugenia roeenbluthii C. B. Rob., Philip. Jour. Set. 4C (1909) 884; 
Merr., Enum. 8 (1923) 175. 

Eugenia burebidensie Elm., Leaf!. Philip. Bot. 4 (1912) 1486. 

Known by three collections only. For. Bur. 16890 Rosehbluth 
from Leyte, and Elmer 12259, 18758 from Mindanao (Davao 
and Agusan). It is suspected that too many species have been 
proposed in this particular group. Eugenia roeenbluthii C. B. 
Rob., the type collection not now available to me, should be 
compared with Syzygium attenuatum (Miq.) Merr. and Perr. as 
Airy Shaw has suggested. It is, however, possible that I erred 
in reducing Eugenia burebidensie Elm. to Robinson’s species. 

SYZYGIUM BOSEOMABGINATUM tc. B. Bob.) Merr. and Pen. 

Syzygium roaeomarginatum (C. B. Bob.) Merr. and Ferr., Mem. Am. 

Acad. Arte Sci. 18 (1939) 191. (Mem. Gray Herb. 4:191). 
Eugenia roaeomarginata C. B. Bob., Philip. Jour. Sci. 4C (1909) 
890; Merr., Enum. 3 (1923) 175. 

A Luzon species extending from Ilocos Norte to Laguna 
Province; also in Borneo. Bur. Sci. 22U85 Ramos, a fruiting 
specimen from Pampanga Province, apparently belongs here. 

SYZYGIUM BUBBOrUBFUBEUM (C. B. Bob.) Airy Shaw 

Syzygium rubropurpureum (C. B. Bob.) Airy Shaw, Kew Bull. 
(1949) 118. 

Eugenia eubropurpurea G. B. Bob., Philip. Jour. Sci. 4C (1909) 
858; Merr., Enum. 3 (1923) 175. 

Known from seven collections from the Zamboanga Peninsula 
in Mindanao and the neighboring island of Basilan, Bur. Sci. 
86766 Ramos and Edatto, etc. 

SYZYGIUM BUBBOVZNIUM (C. B. Bob.) comb. mv. 

Eugenia rubrovenia C. B. Bob., Philip. Jour. Sci. 4C (1909) 358, 
Enum. 3 (1923) 175. 

Eugenia agueaneneia Elm., Lead. Philip. Bot. 7 (1914) 2857. 

A species limited to Mindanao, three collections only, Clemens 
978,990, and Elmer H118 from Lanao and Agusan. 
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syzygium uuuu mobnsb (Binw) bm». me rwu . 

Syzygium samarangense (Blume) Merr. rad Put., Java. Arnold Art. 
1* (1938) 115, 216; Mem. Am. Acad. Arte Sd. IS (1988) 167. 
(Mem. Gray Herb. 4:167). 

Myrtue eamarangeneie Blume, Bijdr. (1826) 1048. 

Eugenia javanica Lam., Encycl. 2 (1789) 200; Merr., Enum. 3 (1928) 
168, cum. eyn.; Henders. Gard. Bull. Singapore It (1949) 74, 
fig. Hb, non Syzygium javanioum Miq., FL Ind. Bat. It (1855) 
461. 

Widely scattered in cultivation in the Philippines; at prehis¬ 
toric introduction from Malaya. Malay P eninsul a and Archi¬ 
pelago. 

SYZYGIUM SANTOSU (Men.) comb. nov. 

Eugenia *ai\toeii Merr., Philip. Jour. Sd. 18 (1921) 294, Enum. 3 
(1923) 176. 

A species still known only from the higher mountains of 
Benguet Province, Luzon. Recent collections from Mount Pulog 
and Mount Pauai are P. N. H. 4841 Celestino and 7512, 7581 
Sulit. 

STZYGIUM SESSIUUMBUM (Men.) comb. nov. 

Eugenia eeseiUlimba Merr., Philip. Jour. Sd. 18 (1921) 296, Enum. 
3 (1923) 177. 

A species still known only from the type collestion, Bur. Sei. 
88242 Ramos from Ilocos Norte Province, Luzon. 

STZYGIUM SlDBRICOIiUM (Merr.) 

Eugenia trimilis Merr., Philip. Jour. Sd. 1 Suppl. (1906) 106, Enum. 
3 (1923) 177. 

A species still known only from the original two collections, 
Bur. Sci. 84722, 84521 Ramos and Pascasio from Surigao Prov¬ 
ince, Mindanao. 

SYZYGIUM SIMILE (Mwr.) comb, nov* 

Eugenia eimilis Merr., Philip. Jour. Sd. 1 Suppl. (1906) 106, Enum. 
3 (1928) 177. 

Calyptranthes rami flora Blanco, FI. Filip. (1887) 420, non 

Syzygium ramiflorum Airy Shaw (1949). 

A species of wide Philippine distribution extending from 
Ilocos Norte Province in Luzon to MimUwan . 

SYZYGIUM SPECIOSISSIMUM (C. B. Bab.) comb. nov. 

Eugenia epeeioeitnma C. B. Bob., Philip. Jour. Sci. 4C (1908) 
848; Merr., Enum. 3 (1923) 177. 

A species known only from high altitudes in Benguet Prov¬ 
ince, Luzon, For. Bur. 10865 Curran, 14198 Merritt. 
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BYZYGIUM 8QUAMITRRUM (C. B. Bob.) eomb. nor. 

Eugenia aquamifera C. B. Bob., Philip. Jour. Sci. 4C (1909) 878; 
Merr., Enum. 3 (1923) 177. 

A species still known only from the type collection, For. Bur. 
8218 Curran and Merrit, from Zambales Province, Luzon. 

8TZYGIUM 8TRIATULUM (C. B. Bob.) comb. nav. 

Eugenia etriatula C. B. Bob., Philip. Jour. Sci. 4C (1909) 897; 
Merr., Enum. 3 (1923) 177. 

Eugenia nee* Merr., Philip. Jour. Sci. 18 (1921) 301, Enum. 3 (1923) 
172, eyn. nov. 

A Luzon species known from a number of collections from 
Zambales and Rizal provinces, including Bur. Sci. 27156 Ramos, 
type of Eugenia neei Merr. from Ilocos Norte Province, and 
Bur. Sci. 18665 Edaho from Bizal Province erroneously distrib¬ 
uted as Eugenia grisea C. B. Rob. In describing Eugenia neei 
I erroneously placed it in the alliance with Eugenia claveUata 
Merr. Vidal 1109, Ilocos Norte, Vidal H12, Zambales and Loher 
7267 (all herb. Kew.) represent this species. 

8YZYGIUM BUBCAUDATUM (Men.) comb. nor. 

Eugenia eubeaudata Merr., Philip. Jour. Sci. UC (1916) 21. 

Eugenia myrtillue aensu Merr., Enum. 3 (1923) 172, p.p., non Stapf. 

The type of this was Bur. Sci. 28821 Ramos from Mount 
Kililibong, Sorsogon Province, Luzon; Merrill Philip. PI. 1796 
(erroneously distributed as Eugenia acrophila C. B. Rob.) rep¬ 
resents the same species. A more recent collection is P. N. H. 
7961 Sulit from Mt. Nari&aoto, Mountain Province, Luzon, Feb¬ 
ruary, 1948, while Loher 5102 (herb. Kew) from Benguet rep¬ 
resents the same species. In my Enumeration 3 (1923) 172, 
I reduced this and Eugenia ugoensis C. B. Rob. to Eugenia 
myrtillus Stapf of Borneo, but with six individual collections 
from Mount Kinabalu, the type locality, before me, I am con¬ 
vinced that this was an error. It is closely allied to Syzygium 
ugoense (C. B. Rob.) Airy Shaw. 

BYZTOIUM 8UBFALCATUM (C. B. Bob.) comb. nov. 

Eugenia aubfaleata C. B. Bob., Philip. Jour. Sci. 4C (1909) 882; 
Merr., Enum. 3 (1923) 177. 

A species known only from the type collection Cuming 1019, 
probably from Zambales Province, Luzon. The British Museum 
specimen of this collection is before me. If the locality is 
correct, as is probably the case, it is interesting to note that 
this apparently very local species occurs on a mountain range 
ysdthin sight of the City of Manila, 
urn—s 
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gTZTGIUM SUBFOETUDUM (C. B. Bob.) comb. nov. 

Eugenia eubfoetida C. B. Rob., Philip. Jour. Sci. 4C (1909) 360; 
Merr., Enum. 3 (1923) 178. 

The type is Bur. Sci. 685 Foxworthy from Mount Victoria, 
Palawan. The species is otherwise known only from the re¬ 
cently collected P. N. H. 152 Edaho from Mount Mantalingahan, 
Brooke's Point, Palawan. 

SYZYGTUM 8UBBOTUNDIFOUTUM <C. B. Bob.) comb. hot. 

Eugenia subrotundifolia C. B. Bob., Philip. Jour. Sci. 4C (1909) 
362; Merr., Enum. 3 (1923) 178. 

Batan Islands and northern Luzon to Sorsogon and Polillo. 

8YZTGIUM 8UB8ESSTLK (C. B. Bob.) comb. nov. 

j Eugenia subseseilie C. B. Rob., Philip. Jour. Sci. 4C (1909) 860; 
Merr., Enum. 3 (1923) 178. 

A species known from Negros, Mindanao, and Basilan, Wil¬ 
liams 2748, Bur. Sci. 15872 Fenix, etc. 

SYZYGIUM SUBS ESS ILIFLOBUM (Mon.) comb. nov. 

Eugenia eubaeseiliflora Merr., Philip. Jour. Sci. 10C (1915) 216, 
Enum., 3 (1923) 178. 

Represented by several collections from Samar, Leyte, and 
Negros, Merrill Philip. PI. 1679, Wenzel 942, For. Bur. 28658 
Roque. 

8YZYGIUM SULCHSTYLUM (C. B. Bob.) comb. nov. 

Eugenia euleietyla C. B. Rob., Philip. Jour. Sci. 4C (1909) 868; 
Merr., Enum. 3 (1923) 178. 

Represented by two collections only from Abra and Benguet, 
For. Bur. 15878 Bacani, 14551 Darling. I suspect that Bur. 
Sci. 28051 Fenix from Apayao Subprovince, northern Luzon, 
is a narrow leaved form of this species. 
syzygium suurrn «p. nov. 

Arbor glabra, circiter 5 m. alta, ramis ramulisque pallidis, 
teretibus, rigidis, ultimis circiter 1.5 mm. diametro; foliis nu- 
merosis, confertis crasse coriaceis, obovatis vel obovato-ellipticis, 
2-4 cm. longis, 1.6-2.5 cm. latis, breviter (2-5 mm.) petiolatis, 
apice late rotundatis, basi acutis, margine cartilagineis, supra 
olivaceis, obscure nitidis, minute scrobiculato-puncticulatis, 
subtus pallide brunneis, plus minusve punctatis, nervis utrinque 
numerosis, subaequalibus, parallelis, patulis, inter se hand 1 mm. 
distantibus; inflorescentiis stricte terminalibus, confertis, 1-2 
cm. longis, breviter (5 mm.) pedunculatis vel sessilibus et e 
basi ramosis, 1-2 cm. diametro, bracteis oblongis, obtusis, 
coriaceis, 4 mm. longis, bracteolis paullo minoribus; floribus in 
ramulis lateralibus plerumque 1-floris, in terminalibus plerum- 
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que in triadabus dispositis, sessilibus vel breviter crasse pedi- 
cellatis, calycis tubo ciroiter 3 nun. longo, deorsum angustato, 
plus minusve rugoso, truncato, limbo truncato vel obscure late 
crenato, circiter 3.5 mm. diametro; petalis 4, suborbicularis, 
circiter 8 nun. diametro, valde inbricatis, plus minusve adhae- 
rens, calyptratim deciduis; filamentis numerosis, ad 8 mm. 
longis, inflexis; stylo circiter 1.5 mm. longo. 

Luzon. Mountain Province (Benguet), Mount Natf&aoto, 
Philip. Nat. Herb. 7766 M. D. Svlit, Feb. 19, 1948, in the dwarf 
forest at the summit, altitude about 2,700 m. 

A species that in some characters suggests the Bornean 
Syzygium ampuUarium (Stapf) Merr. and Perr., but there is no 
indication that the fruits of this new species are ampullifonn. 
Among the Philippine species it is perhaps most closely allied 
to Syzygium ugoense (C. B. Rob.) Airy Shaw, but that species 
has smaller, distinctly acuminate, epunctate leaves. It is possi¬ 
ble, because of the bract and bracteole characters, that its real 
alliance is with the group of Syzygium fastigiatum (Blume) 
Merr. and Perr. in spite of its very small leaves. 

SYZYGIUM BUBIOAENSB (Man.) comb. nov. 

Eugenia turigaeneia Merr., Philip. Jour. Sci. 18 (1921) 297, Enum. 
3 (1928) 178. 

A species known only from the type collection, Bur. Sci. 
31686 Ramos and Pascasio, from Surigao Province, Mindanao. 

SYZYGIUM TAYABENSE (QoU. and Merr.) comb. mm. 

Eugenia tayabensia Merr. and Quia., Philip. Jour Sci. 37 (1928) 176. 

A species known only from the type collection, Bur. Sci. 
46691 Romos and Edaho., from (Quezon) Tayabas Province, 
Luzon. 

SYZYGIUM TAYTAYEN8E (Men.) comb. nor. 

Eugenia taytayenaia Merr., Philip. Jour. Sci. WC (1915) 228, 
Enum. 3 (1928) 178. 

The type collection is Merritt 9201 from Palawan. A second 
Palawan collection is For. Bur. 27919 Cendbre, Paras and Gelli- 
don, February, 1920, distributed as a new species of Eugenia 
under an unpublished binomial derived from the name of the 
first of the three collectors. 

SYZYGIUM TENUIPSS (Men.) comb. dot. 

Eugenia tenuipee Merr., Philip. Jour. Sci. 7C (1912) 816, Enum. 
3 (1928) 178. 

A species known from several collections from Cagayan 
Province, Luzon, and Mindoro. Referable is Bur. Set. 20156 
McGregor from Nueva Vizcaya Province, Bur. Sci. 22488 Ramos 
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from Pampanga Province, distributed as Eugenia sp., and Bur. 
Set. 41997 Ramos from Rizal Province, Luzon. 

SYZYGIUM TENUIKAMX (Miq.) comb. hot. 

Jambosa tenuiramis Miq., FI. Ind. Bat. 1* (1865) 487. 

Eugenia Umgieauda Ridl., Jour. Straits Br. Roy. As. Soc. 4 (1912) 7. 
Eugenia nitidissima Merr., Philip. Jour. Scl. MC (1915) 218, 
Enum. 3 (1928) 172. 

Eugenia epicata Lam. var. tenuiramis Headers., Gard. BulL Singapore 
12 (1949) 252. 

This species is recorded from within the Philippines as ( Eu¬ 
genia nitidissima Merr.) from Leyte, Negros, Panay, and Min¬ 
danao, the type of my species being Wenzel 922 from Leyte. 
Two additional collections are Bur . Set. 84014,84064, Ramos and 
Convocar from Biliran. Henderson gave its distribution as Su¬ 
matra, Malay Peninsula, and the Philippines, but, like myself, 
he did not see Miguel’s type which was a Junghuhn specimen 
from Tapanoeli, Sumatra; but he did see the Teysmann coastal 
collection from Siboga, referred to this species by Miguel, op. 
cit. Suppl. (1862) 811. He notes that typical Eugenia spicata 
Lam. = Syzygium zeylanicum (Linn.) DC. is a low altitude 
coastal species in Malaysia, which does not occur in the Philip¬ 
pines, and that Eugenia longicauda Ridl. in the Malay Peninsula 
occurs inland at altitudes from 1,600 to 6,000 feet, while the 
Philippine Eugenia nitidissima Merr. is also an inland species 
occurring at altitude from 300 to 900 m. Miguel’s descrip¬ 
tion indicates the leaves of his species as very long attenuate- 
caudate, 2 to 2% inches long and 2 % to 4 lines wide, and his 
description otherwise agrees very closely with the Philippine 
form. However, 1 have seen no Bornean specimens that I can 
refer to Miguel’s species as it is at present understood, and for 
the present prefer to retain the form as of specific rank, rather 
than to treat it as a variety of Eugenia Lam. = Syzygium zey¬ 
lanicum (Linn.) Merr. and Perr. as Henderson did. The ap¬ 
parent absence of the species from Borneo is puzzling. 

SYZYGIUM TOPPINGn (Stan.) comb. nor. 

Eugenia toppingii Elm., Leafl. Philip. Bot. 4 (1912) 1407; Merr., 
Enum. 3 (1923) 178. 

Eugenia puncticulata Merr., Philip. Jour. Scl. 9C (1914) 881. 

A species known from Leyte and Mindanao; Elmer 11181, 
Wensel 869, 884 to be compared with S. balerense (C. B. Rob.) 
Merr. 

SYZYGIUM TKIANTHUM (Marc.) comb. nor. 

Eugenia triantha Merr., Philip. Jour. ScL MC (1915) 224, Enum. 
3 (1928) 178. 
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A species known from two collections from Mindanao (Bu- 
tuan) and Basilan, For. Bur. 20558 Miranda, 26417 Tecson. 

8YZYGIUM TRiranXVM (C. B. Bob.) comb. nor. 

Eugenia triphylla C. B. Bob., Philip. Jour. Sci. 4C (1909) 871; 
Herr., Enum. 3 (1928) 179. 

A species known only from several collections from Mindanao 
(Zamboanga, Lanao) and Basilan. A recent collection is 
Ebalo 8S2 from Zamboanga. A very unusual character of this 
species is that its leaves are in whorls of three, not opposite. 

8YZYGIUM TBIMNNATUM (Blanco) comb. nor. 

Myrtus tripinnata Blanco, FI. Filip. (1887) 421. 

Myrtus sub rub eng Blanco, op. cit. ed. 2 (1845) 294. 

Eugenia tripinnata C. B. Bob., Philip, jour. Sci. 4C (1909) 357; 
Merr., Enum. 3 (1928) 179. 

Eugenia peninsula [m] Elm., Lead. Philip. Bot. 19 (1989) 3769 deer, 
angle, eyn. nov. 

One of the most widely distributed Philippine species, amply 
represented by numerous collections, extending from northern 
Luzon to southern Mindanao. After a critical examination of 
eight sheets representing the four numbers on which Eugenia 
peninsula [m] Elm. was based ( Elmer 15421, 15441, 15968, 
15991 ) I can detect no characters by which it can be distin¬ 
guished from the species Blanco characterized in 1887. All of 
these Elmer specimens are unsatisfactory, as the inflores¬ 
cences and infructescences are represented by detached frag¬ 
ments, but both flowers and fruits are present; it is of course 
possible that two species may be represented by the cited num¬ 
bers. Elmer described this as Eugenia “peninsula” when he 
should have used the form peninsuJaris, as the name was derived 
from the Sorsogon Peninsula, the most southern part of Luzon. 

SYZYGIUM TULA (Merr.) comb. nov. 

Eugenia tula Merr., Philip. Jour. Sci. 18 (1921) 297, Enum. 3 (1923) 
179. 

The type collection was For. Bur. 27540 De Mesa, from Davao 
Province, Mindanao. Additional collections are For. Bur. 21889 
Villamil from Zamboanga, 25690 Tecson from Basilan (erron¬ 
eously distributed as Eugenia bordenii Merr.), and the recently 
collected Ebalo 562 from Palawan, and P. N. H. 10861 Mendoza 
and Convocar from Surigao. 

8XZYGIUM VGOBNSB fC. B. Bob.) Airy Shaw 

Eyrygium ugoense (C. B. Bob.) Airy Shaw, Kew Bull. (1949) 120. 
Eugenia ugoeneie C. B. Bob., Philip. Jour. Sci. 4C (1909) 389. 

, Eugenia myrtiUut senau, Merr., Enum. 3 (1928) 172, non Stof. 
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This species was based on three collections from Mount Ugo, 
Benguet Province, Luzon, and has not appeared in recant col¬ 
lections. I had erroneously reduced it to the Bornean Syzygium 
myrtiUus (Stapf) Merr. and Perr. of Borneo, but defer to Airy 
Shaw's judgment who had the opportunity of examining Stapf s 
type at Kew. 

SYZYGIUM UKDANETKN8E (Ha.) comb. nov. 

Eugenia, urdanateneis Elm. t Leafl. Philip. Bot. 7 (1914) 2866; Merr., 
Enum. 2 (1923) 179. 

Eugenia eaudatifolia Merr., Philip. Jour. Sei. IOC (1915) 211, 
Enum. 3 (1923) 162, syn> nov . 

Eugenia capizenais Merr., op. cit. 18 (1921) 305, Enum. 3 (1928) 
161, syn, nov . 

With ample material representing the three supposedly dis¬ 
tinct species I now see no valid reason for recognizing more 
than one, and accordingly reduce Eugenia capizensis Merr. and 
E. eaudatifolia Merr. as synonyms of Elmer’s earlier described 
species. Additional collections are Wenzel S1S7 from Surigao 
Province, Mindanao, Bur. Sci. 84045 Ramos and Convocar from 
Dinagat, P. N. H. 5787 Castro, 6457 Suiit from Samar, and 
P. N. H. 10621 Mendoza and Convocar from Agusan. The 
known range is now Luzon (Quezon, Camarines), Leyte, Panay, 
Dinagat, Bucas Grande, Catanduanes, and northeastern Min¬ 
danao. 

SYZYGIUM VACCINIFOLIUM nun. nov. 

Eugenia vaodnioidee Elm., Leafl. Philip. Bot. 7 (1914) 2360; Herr., 
Enum. 2 (1928) 179, non Syzygium, vaccinioides Merr. and Perr. 
(1942). 

Luzon (Quezon) and Mindanao (Agusan), the type col¬ 
lection being Elmer 18760. A new name is needed in Syzygium 
because of the Papuan Syzygium vaccinioides Merr. and Perr. 
(1942). 

SYZYGIUM VALDEFUNCTATUM ip. nov. 

Ut videtur arbor parva, glabra, ramis ramulisque glabris, 
ultimis circiter 1.5 mm. diametro, pallide brunneis; foliis stricte 
oppositia, oblongo-ellipticis, firmiter chartaceis, 10-14 cm. long- 
is, 3-5-6 cm. latis, breviter obtuse acuminatis, basi acutis 
vel late acutis, supra subolivaceis, subtus pallide brunneis 
et distincte subdense glanduloso-punctatis, glandulis leviter 
elevatis; nervis primariis utrinque circiter 20, supra planis vel 
obscure elevatis, subtus elevatis, inter se 5-10 mm. distan- 
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tibus, quam secondariis reticulatisque paullo distinctioribua, 
in venam submarginalem distinctam, 1 mm. a margin® distantem 
confluentibus; petiolo 1-2 cm. longo; inflorescentiis termina- 
libus, et in axillis superioribus, sub fructu 2.6-4 cm. longis, 
e basi ramosis, ut videtur paucifloris; floribus ignotis; fructibus 
maturis urceolato-globosis, sessilibus, pallide brunneis, basi latis- 
sime rotundatis, estipitatis, 5 mm. diametro, calycis tubo lato, 
circiter 1 mm. longo, lobis late triangularis, acutis, vix 1 mm. 
longis. 

Mindanao, District of Zamboanga, For. Bur. 26111 Bdbaran, 
July, 1916, type herb. Arnold Arboretum, isotypes at Kew and 
in the United States National Herbaria. 

This species is manifestly allied to Syzygium pustulatum 
(Duthie) comb. nov. (Eugenia pustulate ) Duthie in Hook. f. FI. 
Brit. Ind. 2 (1878) 495, of the Malay Peninsula, but it differs 
in so many points that I do not hesitate to describe it as new. 
Henderson, Gard. Bull. Singapore 12 (1949) 188, described the 
fruits of Duthie’s species as "oblong globose c. 1.8 cm. long 
... fringed by the 4 erect, somewhat enlarged calyx lobes.” The 
venation of this Philippine species is very different from that 
of the Malay Peninsula form, as it is also from the allied Syzy¬ 
gium perpuncticulatum (Merr.) Merr. and Perr. of Borneo, 
which Henderson reduces to the synonymy of Eugenia pustulate 
Duthei. This is admittedly in the alliance of Duthie’s species 
but with ample material for comparison, both from Borneo and 
the Malay Peninsula, I hesitate to accept this reduction of S. 
perpuncticulatum Merr. and Perr. The very strongly impressed 
nerves on the upper leaf surfaces of the Bornean form is 
strikingly different from the characters of the Malay Peninsula 
plant of which eight specimens are before me, for in that form 
the nerves are not at all or only very slightly impressed Syzy¬ 
gium halophilum (Merr.) Merr. suggests the present species in 
its vegetative characters but its leaves are obscurely puncticu- 
late, and its calyces are strongly narrowed below. 

SYZYGIUM VEBNONIOUMS (Elm.) comb. nov. 

Eugenia vcmonioides Elm., Leafl. Philip. Bot. 7 (1914) 2352; Merr., 
Enum. 3 (1928) 179. 

The type of this was Elmer 1S826 from Agusan Province, 
Mindanao. A second and recent collection is P. N. H. 6809 
Edano from Negros. 

SYZYGIUM VIDAUANUM (Elm.) comb. my. 

Eugenia vidaliana Elm., Lead. Philip. Bot. 2 (1909) 684; C. B. 
Bob., Philip. Jour. Sei. 4C (1909) 872; Merr., Enum. 3 (1923) 
179, ezcl. syn. Eugenia wiUiameii C. B. Bob. 
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Eugenia sorsogonensie Merr., Philip. Jour. Sd. MC (1916) 98. 

A species known from Luzon (Quezon, Sorsogon). A recent 
collection is P. N. H. £684 Sulit from Sorsogon Province, Luzon. 

SmomM VULCANICUM Elm. >p. hot. 

Eugenia vulcanica Elm., Leafl. Philip. Bot. 10 (1989) 8808. nom. 
pro. «yn. E. livida Elm. 

Eugenia bulueaneneie Elm., op. cit. 9 (1925) 8185, nom. in oba., 19 
(1989) 3808 nom. pro. syn. E. livida Elm. 

§ Jamboase. Arbor glabra, ramis ramulisque pallidis, teretibus, 
ultimis circiter 1 mm. diametro, interdum obscure compressis 
vel sulcatis, haud angulatis; foliis oppositis, coriaceis, plerumque 
oblongis, vel oblongo-lanceolatis vel oblongo-ellipticis 5-13 cm. 
longis, 1.5-4 cm. latis, utrinque subaequaliter angustatis, basi 
acutis, apice distincte el plerumque subobtuse acuminatis, in 
sicco supra olivaceis, opacis, subtus pallidioribus, epunctatis: 
nervis lateralibus utrinque 5-7, gradlibus, supra obscuris, 
subtus leviter elevatis, distantibus, leviter eurvato-adscenden- 
tibus, in venam submarginalem 1.5-3.5 mm. a margins con- 
fluentibus, secundariis paucis, haud perspicuis, reticulis laxis, 
plerumque subobsoletis; petiolo 3-6 mm. longo; inflorescen- 
titis ut videtur caulinis et fasciculatis, 5-7 cm. longis pedun- 
culatis paucifloris, floribus quam in S. mananquU (Blanco) 
Merr. ( Eugenia livida Elm.) circiter duplo majoribus, pie* 
rumque in triadibus dispositis, pedicellis superioribus 6-8 
mm. longis, inferioribus (si praesente) 1.6-2 cm. longis, brac- 
teolis ut videtur minutis, deciduis; calycibus circiter 1 cm. 
longis, tubo deorsum angustato, ore ad 8 mm. diam., minute 
et obscure glanduloso-verruculosis, lobis suborbicularis, late ro- 
tundatis, ad 5 mm. diametro, extus obscure glanduloso-verrucu¬ 
losis, incrassatis; petalis orbiculari-obvatis, rotundatis, liberis, 
epunctatis, circiter 5 mm. diametro, staminibus numerosis fila- 
mentis ad 13 mm. longis, antheris oblongis, 1.8 mm. longis; 
stylo circiter 1.6 cm. longo; fructibus suburceolatis, ad 2 cm. 
longis et 1.5 cm. diametro, tubo distincte producto et 1 cm. lato. 

Luzon, Sorsogon Province, Mount Bulusan, Elmer 16997 
(type, Arnold Arboretum, isotypes in the Gray Herbarium and 
U. S. National Herbarium), Elmer 17818 (fruiting specimen) 
15018 (in the three herbaria above listed), collected in August 
and September, 1916. The last two numbers were distributed 
as Eugenia bulusanenais Elm. 

I have hesitated in characterizing this species because of 
the unsatisfactory nature of the nine specimens before me, the 
inflorescences and infructescences being represented by badly 
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broken detached fragments. Mr. Elmer’s notes are lost It 
is difficult to understand why he placed both E. vulcanica Elm. 
and E. bulueanensis Elm. as synonyms of Eugenia livida Elm. 
which is clearly the same as E. mananquil Blanco = Syzygium 
mamnquU Merr., because of the numerous differences between 
the two. While no evidence of attachment of the inflorescences 
is available I have assumed them to be cauline and fascicled, 
otherwise it is scarcely possible that Mr. Elmer would have 
referred the specimens to Eugenia livida Elm. I have accepted 
Eugenia vulcanica Elm. as the source of the specific name, and 
the description includes the larger leaf characters of Elmer’s 
type as well as the smaller and more crowded leaves of what 
he called Eugenia bulueanensis Elm. I am convinced that but a 
single species is presented by the three collections. In the type 
the ultimate intemodes are 2 to 3 cm. long, but in the other 
numbers cited they usually do not exceed 1 cm. in length. 1 
take it that the larger leaved form was perhaps growing under 
more favorable conditions than the form with smaller leaves. 

SYZYGIUM WKNZCLU (Merr.) comb. nov. 

Eugenia wenzelii Merr., Philip. Jour. Sci. 9C (1914) 380, Enum. 
8 (1928) 180. 

The type is Wenzel 770 from Leyte. It was also recorded 
from Quezon Province, Luzon. Additional collections are 
Bur. Sci. 28088 McGregor from Laguna Province, Luzon and 
For. Bur. 21656, 21667 Sherfeesee, Cenabre and Ponce from 
Surigao Province, Luzon. The species is very similar to Syzy¬ 
gium rhamphiphyUum (Craib) C. E. C. Fischer of Burma, 
Siam and the Malay Peninsula. 

SYZYGIUM WHITFORDU (Merr.) comb. nov. 

Eugenia whitfordii Merr., Manila, Govt. Lab. Publ. 35 (1906) 49, 
Enum. 3 (1923) 180. 

A species known only from Luzon (Bataan, Laguna, and 
Camarines Provinces.), Whitford 168, For. Bur. 1182, Borden, 
MerriU Philip. PI. 1527, etc. 

SYZYGIUM WILUAMSn (C. 8. Rob.) comb. nov. 

Eugenia williamsii C. B. Bob., Philip. Jour. Sci. 4C (1909) 365. 

The type is Williams 2128 from the Zamboanga Peninsula, 
Mindanao. In my Enumeration 3 (1928) 179, this was erro¬ 
neously reduced to Eugenia vidaliana Elm. The Zamboanga and 
Basilan numbers there cited belong with S. williamsii (C. B. 
Rob.) Merr. An additional collection is For. Bur. 21558 Tecson 
from Zamboanga. 
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SYZYdUM XANTHOPHYIXUM (C. B. Bob.) comb. nor. 

Eugenia aanthophylla (C. B. Bob.) Philip. Jour. Sci. 4C (1909) 
870; Merr., Enum. 3 (1928) 180. 

A common species extending from northern Luzon (Cagayan) 
to Mindanao. A recent collection is P. N. H. 6079 Sutit from 
Samar. 

gXZYCHUM XIPHOPHYLLUM (Men.) comb. nor. 

Eugenia asiphophylla Merr., Philip. Jour. Sci. 18 (1921) 298, Enum. 
3 (1923) 180. 

A very characteristic species known only from Mindi^nan 
(Lanao, Zamboanga). Bur. Sci. 86872, 86979 Ramos and 
Edaho, etc. 

SYZYGrUM ZAMBOANQENSE (C. B. Rob.) comb. nor. 

Eugenia gamboangeiuie C. B. Bob., Philip. Jour. Sci. 4C (1909) 
379; Merr., Enum. 3 (1923) 180. 

A species limited to Mindanao (Surigao, Zamboanga), and 
Basilan. An additional collection is For. Bur. 22848 Ponce 
from Surigao Province, Mindanao. The number later assigned 
to the cited Hallier collection is 583. 
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Calyptranth** Swart*. 862. 
fastigiata Blame, 889. 
mated. 864. 

mangiferifoli* Hence, 862, 868. 
ramifior* Blanco, 414. 
eysygium, 864. 

CaryophyUn* Unxu, 862, 866, 868. 

faitigiatum Blame, 889. 

Clavimyrtue. 867. 

marginata Blame, 892. 
viren* Blame, 892. 

Clelstocalyx Blume, 852, 858, 862. 

arcuatlnervias (Merr.) Merr. and Tarry, 

868 . 

nervoeu* Blume, 868, 864. 
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aorophilla C. B. Rob,, 415. 
acuminatiaeima Kora, 861. 
ocuminatieeima var. parva Merr., 406. 
apasonevtsie Elm., 418. 
ahemiana C. B. Rob., 858. 
aleinae Merr., 875. 
alvaredi C. B. Rob., 875, 409. 
angtUari* Elm., 876. 
angutata C. B, Rob., 875. 
a nguetifolia Lam., 400. 
antoniana Elm., 276. 
epoeasis Elm., 876. 
apace Barm, f., 876. 
aremtinanrta Merr., 868. 
aetnmioid** C. B. Rob., 876, 
atropunotata G. B. Rob., 410. 
attenuate Koord, and Val., 876, 
att*n\uUifoUa Merr., 861. 
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bankenei* Backer, 877. 
bamsaii Merr.. 877, 
bataananrt* Merr., 877. 
benpoeteneis C. B. Rob., 877, 
b*ntk*mii A. Grey, 404. 
b*m*rdot Merr., 878. 
besoMenet* Merr,, 877. 
blamed Merr., 278. 
blumacm* O. Kuntse, 898. 
befdenii Merr., 878. 
bomeeneis Mia., 878. 
bmcteolat* Wi*bt, 889. 
brevipanieuUti* Merr., 880. 
braviatyUa G. B. Rob., 898. 
britUmtona G.B. Rob.. 880. 
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capixeneis Merr., 420. 
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eaudata King, 868. 
eaudatifolia Merr., 420. 
earina Headers*, 896. 
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elauta C. B. Rob., 868. 
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888 . 
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888 . 
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dementi* 0. B. Rob., 988. 
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eenpiobata a B. Rob., 888. 
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copelandH C. B. Rob., 986. 
eordatUimba Merr., 888* 
cortico-papyraesa Elm., 888. 
costPlata C. B. Rob., 885. 
orastibraoUata Herr., 885* 
erassfUmba Herr., 885. 
eraisipss 0. B. Rob., 885. 
eroMfUdma Herr., 886. 
eumtogiana Vidal, 861. 
eumtoi Druce. 886. 
eurranii C. B. Rob., 886. 
ourtOlom Elm., 886. 
eymom Lam., 890, 891. 
daoaomsis Elm., 886. 
dsoidua Herr., 856. 
deoipisns Koord* and Va!., 887. 
dmsspwuetata Koord. and Va!„ 888. 
dsusinorvia Herr., 987. 
diff ties Herr., 887. 
diospyrifoU* Herr., 960. 
divarieatocymosa Hay., 868. 
ddicophylla Koord. and Va!., 866. 
dura Herr., 887, 897. 
loostuiata Elm., 888. 
elUptifolia Herr., 888. 
dUiptiUmba Herr., 888. 
eimeri Merr., 889. 
euoaudata Elm., 861. 
ouphlsbia Hay., 889. 
suphUbia Herr., 889. 
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giUuoiusis Elm., 891. 
glauoicalyx Herr., 891. 
globosa Elm, 892. 
grata Wight, 892. 
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halophUa Merr., 398. 
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KolUama F. Muell.. 864. 
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irotinsnsis Elm, 889, 896. 

isaJboUmsis Quia., 897. 

tomhigmsis Elm., 897. 

tooroidss Elm., 878. 

iambokma Lam, 886. 

jamboloides Koord, and Val., 898. 

jamboi Linn., 856, 897. 
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javanica Lam., 414, 
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Umgiftora F.-VUL, 898. 
longipsdiaUata C. B. Rob., 899. 
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langissima Merr., 899. 
longiityla Merr., 899. 
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lutsa G, B. Rob., 401. 
tosonsmis Herr., 401. 
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matooesnsis Linn*, 856, 401, 
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merrUUi G. B. Rob., 402. 
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dUtna Wight, 406. 
operculata Roxb., 80S. 
pacifioa Elm., 407. 
patowan§nii* C. B. Rob., 407* 
patiidifoUa Merr., 889. 
pomoteneie Mia.. 410. 
pwnayttai* Merr., 407. 
ponduriformi* Elm., 408. 
parva 0. B. Rob., 406. 
pares Merr., 407. 
paeaoaeiteie C. B. Rob., 860. 
paeeaeioti Merr., 408. 
paMcipunctata Merr., 860. 
pauoivtnia 0. B. Rob., 408. 
penangtana Dutch ie, 876. 
pena&U Mer., 408. 
penintvla trie] Elm,, 419, 
perpaUida Merr., 407. 
phanarophUbia C. B. Rob., 408. 
phUippinentis C. B. Rob., 874, 409. 
polyantha Wight, 409. 
polyeephalouU e G. B. Rob,, 410. 
polypttala Wall., 400. 
propinqua Merr., 878. 
pulparermw C. B. Rob., 410. 
puneticulata Merr,, 418. 
pimetslat* Ring, 896. 
purpuroarpa Elm., 876 
purpuriflora Elm*, 411. 
pwitvlata Duthie, 421. 
raetmota Blame, 898. 
rumofti C. B. Hob., 411. 
reefaoea Gagnep., 410. 
rkodendrifolia Miq., 882. 
rinalewig Merr., 412. 
robineonii Elm., 412. 
rotenbluthii C. B. Rob., 418. 
rottomarginaia C. B. Rob., 418. 
rubrieauli* Duthie, 899. 
rubropurpurta C. B. Rob., 418. 
rubrovtnia C. B. Rob., 418. 
ruminata Koord. and Val., 882. 
rumphtt Merr., 889. 
gablantnn* Elm., 889. 
eobloneiute Elm. var. romuloea Elm., 
889. 

•aligns C. B. Rob., 861. 
eamarenete Merr., 898. 

«a ntorii Merr., 414. 
tareogarpa Merr., 898. 
eargentii Merr., 860, 860. 

•eeeiliUmba Merr., 414. 
e(bulo**ueie Elm., 888. 

• eMtfieols Merr., 414. 

•Ileeetrel film., 887. 
tirndie Merr., 414. 
efacuforle Ring, 899. 
efaubanenele Elm., 408. 
eoreogoaeueie Merr., 482. 
epeeioeiedfma 0. B. Rob., 414. 

Lem.. 698. 


•pleats Lem. w. temtfrautfe Render*., 
418. 

$quamif*ra C. B. Rob., 415. 
striatvla 0. B. Rob., 416. 
eubeaudate Merr., 416. 
eubdeeurrene Merr. end Chun, 861. 
tubfaleata 0. B. Rob., 416. 
wbfoetida C. B. Rob., 418. 
iubtgUtndifdUa 0. B. Rob., 416. 
eubeeee&Jfora Merr.. 416. 

•abeeeeilie G. B. Rob., 416. 

•ubeuleate Elm., 888. 
euoeuleato film.. 418. 
m/AdtiyUa 0. B. Rob., 418. 

•uluenele Merr., 886. 
nurigoemit Merr., 417. 
fajoaneneie Merr., 408. 
fayabevuie QuU. and Merr., 417. 
toytoyeneie Merr., 417. 
teuutpee Merr., 417. 
toppinpii Elm., 418. 
triantha Merr., 418. 
triphyUa C. B. Rob.. 419. 
trlpinnate C. B. Rob., 419. 
tula Merr., 408, 419. 
tuUman Merr., 869, 860. 
ugomuri* C. B. Rob., 416, 419. 
unlflora Linn., 668, 866, 866, 870. 
urdoueteneu Elm., 420. 
vaoeinioidM Elm., 420. 
vtrBOunda Duthie, 898. 
vmonioidtt Elm., 421. 
vidaUoM Elm., 860, 421, 424. 
vir&ns Koord. and VaL, 892. 
vMdifolia Elm.. 882. 
vulcanica Elm., 422, 428. 
wtnselii Merr., 428. 
whitfordii Merr., 428. 
wiUiamMii C. B. Rob., 421, 424. 
xtmthophyUa C. B. Rob., 424. 
xipk&phylla Merr., 424. 
tamboanpeniis 0. B. Rob., 424. 

Fisttoalyx Render*.. 858, 862. 

GeJpbes, 857. 

J&mboUfera rmrinom Loot., 410. 

Jambota DO., 852, 858. 
attenuate Mlq.. 876. 
bataGnenii* Merr., 877. 
bom$*n»ii Miq., 882. 
buxifoUa Miq., 877. 
oiauate Korth., 882. 
eonfgrt* Korth., 888. 
doHoophytte Leater. end R. Seh.» 866, 
gareiae Merr., 891. 
graofte Korth., 892. 
malacceweie DO., 401. 
tusrgfusto Mlq., 892. 
niHda Korth., 864. 
peregrins Blame, 408. 
rubrUwUit Miq., 898. 
tenvirami* Mlq., 418. 
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Uvwmtmni Mia** 398. 
vireng Mia.. 892. 

Josiinia Common., 852, 856, 857, 858. 
ahemiana. (0. B. Rob.) comb, nor., 
858, 872. 

brachypoda ap. nov., 858. 
heterophyila (Merr.) comb, nov., 859. 
kameUi (Marr.) oomb. nov., 869. 
loheri (C. B. Bob.) comb, nov., 860. 
montalbanicn (Merr.) oomb. nov., 860. 
pasacaensis (0. B. Bob.) oomb. nov., 
860. 

sargentU (Merr.) comb .nov., 860. 
tulanan (Merr.) oomb. nov., 860. 
Leptomyrtue, 866 , 

Microjamboua, 857. 

f bankentis Haaak., 377. 
btMHkigntig Haaak. ex Miq., 377. 
eonferta Blame, 388* 

Myrtui aeunUnatUnima Blame, 861. 
f caudatu* Wall., 868. 
clavata Korib. a Mia., 382. 
cumini Linn., 386. 
cymosa Blame, 410. 
fflabrata Blame, 892. 
linxata Blame, 898, 899* 
lineota Swart*, 899. 

Umrgiri Spnmg., 864. 
mamuiquil Blanco, 402. 
gamarangeruia Blume, 414. 
gvbrubtn* Blanoo, 419. 
tripinnata Blanco, 419* 

ParatutHmig Turrill, 862. 

Peeudoeugenia Soort., 852, 866. 

SUnooatyx Bora., 856. 

miohelii Beg., 856. 

StrongyUxxUyx, 857. 

Sysygium Gaertn., 862, 853, 855, 858. 
abbreviation nom. nov., 865, 872. 
abolagenae nom. nov., 878. 
cumm(natiaa(mufK DC.. 861. 
affine ap* nov., 874, 401. 
albayenae ap. nov., 874. 
aloinae (Merr.) Merr. and Perr., 875. 
alvarezii (G. B. Bob.) oomb. nov., 875. 
ampollariom (Stop!) Merr. and Perr., 
417. 

aroshoffianom nom. nov., 866, 
onokclanum Mia** 864. 
angulars (Elm.) oomb. nov., 875. 
angulatum (C. B, Bob.) comb, nov., 875. 
antonianum (Elm.) oomb. nov., 875. 

apoenae (Elm.) oomb. nov., 376, 
aqaeum (Barm. L) Alston, 372, 876. 
astronioidee (0. B. Bob.) oomb. nov,, 

872, 876, 410. 

attenuatura (Miq.) Merr. and Perr., 

876, 418. 

balerenae (C. B* Bob.) oomb. nov., 877, 
896. 418. 

bankense (Haaak.) Merr. and Perr., 

877. 


barneati (Merr,) oomb. nov., 877. 
bataanenae (Marr.) oomb. nov,, 872, 877* 
bengustense (C. B. Hob.) oomb. nov., 
877. 

bemardol (Merr.) comb, nov., 878. 
blancoi (Merr.) comb, nov,, 878. 
bordonil (Merr.) oomb, nov., 878. 
borneenae (Miq.) Miq.. 878. 
brachyurom ap. nov.» 879. 
brevlpaniculatom (Merr.) oomb. nov., 
880. 

brittonianmn (C. B. Bob.) oomb. nov., 
380. 

cagayanenae (Merr.) oomb. nov., 880. 
calcicohim (Merr. )comb» nov., 880. 
calleryanum (C* B. Bob.) oomb. nov., 
880. 

eampantUwn Miq., 406. 
eampamdatum Kortb., 406. 
candelabriforme (C. B. Bob.) comb, 
nov., 880. 

capoaaenae (Merr.) comb, nov., 381. 
cardiophylom (Merr.) oomb nov., 381. 
caaiguranense (Quia.) oomb. nov., 381. 
caudatum Airy Shaw, 388. 
cavitenae ap. nov., 881. 
cillato-aetosum (Merr.) oomb. nov., 882. 
cinnamomeum (Vidal) comb. nov.. 882. 
clavatum Merr. and Perr., 882. 
olavellatum (Merr.) oomb. nov., 372, 
376. 382. 

claviflorum (Boxb.) Cowan and Cowan, 
871, 882. 

dementia (C. B. Bob.) comb, nov., 876. 

888 . 

oonfertum (Kortfc.) Merr. and Perr., 

888 . 

eonfumm Blame, 410. 
oongestam (Merr.) oomb. nov., 888. 
oongiobatum (a B. Bob.) comb, nov., 
888 . 

eoniangulneam (Merr.) oomb. nov., 884 
conaimlle ap. nov*, 884. 
oopelandii (O. B. Bob.) oomb. nov., 885, 
cordatilimbum (Merr.) oomb. nov., 885. 
oortloo-papyraeeum (Elm.) oomb. nov., 
885. 

ooetulatom (C. B. Bob.) oomb. nov., 

885. 

eraaaibraoteatom (Merr.) comb. nov.. 
885. 

ermsaUimbom (Marr.) oomb. nov., 385. 
oraaaipea (C. B. Bob.) comb, nov., 885. 
crass isslraura (Merr.) oomb. nov., 886* 
eumingianum Gibbs, 361, 
cumini (Linn.) Skoals, 871, 886. 
curranil <C, B. Bob.) oomb. nov., 886. 
eurtiflorom (Elm.) oomb. nov., 886* 
aymo$um Korttu, 416. 
davaoenae (Elm*) comb* nov., 886. 
declptens (Koord. and Val.) Marr. and 
Perr., 881, 887. 
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Sysygium-~Contlnued. 

donsinervium (Merr.) comb, nov,, 287, 
889, 896. 

diffustftorum nom. nov., 887. 
dlffimm Merr. and Perr., 887. 
deUeopfcylhini Merr. and Perr., 886. 
durum (Merr.) comb, nov., 887. 402. 
•batoll sp. nov., 887. 
eoostulatuin (Elm*) comb, nov., 888. 
eUlptlfoliura (Merr.) eomb. nov., 288. 
elliptilimbum (Merr.) Merr. and Perr., 
888 . 

eeoritorli nom. nov., 889. 
euphlebium (Hay.) Mori, 889. 
everettii (C. B. Rob.) comb, nov., 872, 
889. 

fastigi&tuxa (Blume) Merr. and Ferr., 
271. 287. 889. 417. 

feniels (O. B. Rob.) oomb. nov., 890. 
filipee sp. nov., 890. 
fischeri (Merr.) oomb. nov., 891. 
foxworthyl (Elm.) oomb. nov., 801. 
fusiform* Merr. and Perr., 892, 422. 
garciae (Merr.) oomb. nov., 891. 
giganti folium (Merr.) comb, nov., 891. 
gitingense (Elm.) oomb. nov., 891. 
glauclcalyx (Merr.) comb. nov.. 891. 
globosum (Elm.) oomb. nov., 892. 
graclta (Kortb.) Amah., 892. 
gratnm Walt, 892. 

griseum (O. B. Rob.) Airy Shaw, 892. 
haiophylum (Merr.) eomb. nov., 893, 
421. 

hendersonil nom. nov., 868. 
hugheumingii sp. nov., 893. 
hutchinsonll (Merr.) eomb. nov.. 394. 
ilocanum (Merr.) eomb. nov., 896. 
inoamatum (Elm.) Merr. and Perr., 
89$, 401. 

inerassatum (Elm.) oomb. nov., 895. 
intumeseens (0. B. Rob.) oomb. nov., 
876, 896. 

irosinense (Elm.) oomb. nov., 896. 
isabelense (Quia.) oomb. nov., 897. 
fwabigense (Elm.) oomb. nov., 297. 
jambolanum DC., 886. 
jamboe (Linn.) Alston, 872, 887. 
lacustre (O. B. Rob,) eomb. nov., 884, 
897. 

lanollimbum (Merr.) oomb. nov., 897, 

400. 

leueonylum Korth., 898. 
leytense (Elm.) eomb. nov., 898. 
UnsmUm Merr. and Perr., 899. 
kfngfflorum Presl, 898. 
kmgipedleeUattxm (Merr.) eomb. nov., 
299. 

tangisahnum (Merr.) eomb. nov., 899. 
kmgistylum (Merr.) eomb. nov., 899. 
lorofollum sp. nov., 899. 
tateum (C. B. Rob.) oomb. nov., 401. 
lusonense (Merr.) oomb. nov., 401. 


llaitoei! (Merr.) oomb. nov., 198. 
xnacgregorii (C. B. Rob.) comb, nov., 

401. 

malnitense (Elm.) oomb. nor., 401, 404. 
malaeeense (linn.) Merr. and Perr., 

401. 

malagesm (Elm.) eomb. nov., 687, 402. 
m&nanquii (Blanco) oomb. nov., 872, 

402. 422, 428. 

martelinol (Merr.) oomb. nov., 402, 
mosralanthum <0. B. Rob.) oomb. nov., 
402. 

megalopfayUum Merr. and Perr., 402. 
megtstophyllum nom. nov., 402. 
maUiodorom (C. B. Rob.) oomb* nov., 
402. 

merrillii (0. B. Rob.) eomb. nov., 402. 
merrlttianum (C. B. Rob.) eomb. nov., 
408. 

mforontbum Blame, 410. 
mlmieum (Merr.) eomb. nov., 408. 
mindomse (O. B. Rob,) eomb. nov f> 
408. 

mlrabilo (Merr.) oomb. nov., 403. 
mirandae (Merr.) eomb. nov., 403. 
multinerve (O. B. Rob.) oomb. nov., 

408. 

multlpuneticulatum sp. nov., 404. 
xnyrtiiius (Stapf) Merr. and Perr., 420. 
myrtifolium DC., 406. 
nervorum DC., 868, 864. 
nitidum Benth., 876, 404. 
uodoftm, 864. 

obl&nceolatum (C. B. Rob.) eomb. nov., 
406. 

oblatum Wall., 868, 864. 
obliqulnerrium (Elm.) eomb. nov., 405. 
olelnum Wall., 406. 
operculatum Niedens., 864. 
palawanense (C. B. Rob.) Merr. and 
Perr., 407. 

pallidum Merr., 872, 407. 
panayense (Merr.) eomb. nov., 407. 
pandurifortno (Elm.) eomb. nov., 872, 
408. 

paseasioil (Merr.) eomb. nov.. 408. 
paueivenium (C. B. Rob.) comb, nov., 
408. 

penaail (Merr.) eomb. nov., 408. 
peregrtnnm (BHune) Merr, and Perr., 

408. 

perpuneticulatum (Merr.) Merr. and 
Perr., 421. 

phanerophleblum (C. B. Rob.) eomb. 
nov.. 872, 408. 

phillpplnense (C. B. Rob.) eomb. nov., 

409, 

polisense sp. nov., 409. 
pelyanthum (Wight) Walp., 409. 
polyeephaloides (C. B. Rob.) comb, 
nov., 410, 
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Syaygium—Continued. 

polypetal um (Wall.) oomb. nov., 400. 
pulgartnae (0. B. Bob.) comb, nov., 
410. 

pvnettdatum Watt.* 006. 
pnrpurlflorum (Elm.) comb, nov., 411. 
pustulatum (Duthie) comb, nov., 421. 
raoemoanm (Blum©) PC., 898. 
romiflorum Airy Shaw, 414. 
ramoeit (C. B. Bob.) oomb. nov., 411. 
rbamphlphyltam (Craib) C. E. C. Fit* 
cber, 428. 

rigldifolitun ip. nov., 411. 
rixalenne (Herr.) comb, nov., 412. 
robertii Merr., 412. 
roblnsonll (Elm.) oomb. nov., 412. 
rolfet ap. nov.. 412. 

roeenbluthil (C. B. Bob.) comb, nov., 
874, 418. 

roaoomarginatum (C. B. Rob.) Merr. 

and Perr., 418. 
roatratum (Blame PC., 891. 
rubropurpureum (O. B. Rob.) Airy 
Shaw, 418. 

rnbroveninm (C. B. Rob.) oomb. nov., 
418. 

aamarangense (Blame) Merr. and Perr., 
872, 414. 

santoeil (Merr.) comb, nov., 414. 
eesaililimbum (Merr.) oomb. nov., 414. 
alderioolum (Merr.) comb, nov., 414. 
elmile (Merr.) comb, nov., 414. 
gmubanen** Diels, 404. 

•peciosissimum (C. B. Rob.) oomb. nov., 

414. 

squamifenxm (C. B. Rob.) comb, nov., 
418. 

atriatnlnm (C. B. Rob.) oomb. nov., 894, 
418. 

subcandatum (Merr.) oomb, nov., 415. 
anbfaleatnm (C. B. Rob.) oomb. nov., 

415. 

subfoetidnm (C. B. Bob.) oomb. nov.. 
418, 

aubrotondifoliam (C* B. Bob.) oomb. 
nov., 411, 414, 

•ubaeaaile <0. B. Bob.) oomb. nov., 414. 
aubeeaailifloram (Merr.) comb, nov., 

418. 


luloistylam (a B. Bob.) oomb. nor., 

416, 

Bulitli «p. nov., 414. 
sarigaanse (Merr.) oomb. nov., 417. 

ayaygioidea (MIq.) Merr. and Parr,, 

89L 

tayabanaa (Onto, and Merr.) oom b . nov., 

417. 

taytayenee (Merr.) comb. nov* 417. 
tannlpaa (Merr.) oomb. nov.» 417. 
tenolrame (Miq.) comb, nov., 418. 
topping!! (Elm.) oomb. nov., 418. 
trianthum (Merr.) comb, nov., 418. 
tripbyllam (C. B. Bob.) oomb. nov., 

419. 

trlpinnatmn (Blanco) oomb. nov., 872, 
419. 

tula (Merr.) oomb. nov., 419. 
ugoenae (C. B. Bob.) Airy Shaw, 418, 

417, 419. 

urdanetenae (Elm.) oomb. nov., 420. 

orophyllom nom. nov., 868. 
vaccinifolium nom. nov., 420. 
v&ccinloides Merr. and Perr., 420. 
valdepun datum ap. nov., 420. 
vernonloldea (Elm.) comb, nov., 421. 
vldalianum (Elm.) comb. nov.. 421. 
viridiflorum Merr. and Perr.. 882. 
vnleanienm Ehn. ap. nov., 422. 
wenaelii (Merr.) comb, nov., 428. 
whitfordii (Merr) comb, nov., 428. 
wHKamail (C. B. Rob.) comb, nov., 
424. 

xanthopbyllum (C. B. Bob.) comb. nov.. 
424. 

xipbophylhim (Merr.) comb, nov., 424. 
aamboangenae (C. B. Bob.) comb, nov., 
424. 

•eytottfau* (Unn.) PC.. 292, 418. 
xeylanioum (Linn.) Merr. and Perr., 

418. 

Tetranwenia Merr., 862, 888, 
oMtdata Merr., 889. 

Xanthemyrtaa Pida, 888, 870. 
o ort ae Merr., 888. 

diplyeoaifoUa (a B. Bob.) Merr., 886. 
fasciculate Diels, 868, 



STUDIES ON THE CONTROL OF FECAL-BORNE 
DISEASES IN NORTH CHINA 

XVII. AN APPROACH TO THE QUANTITATIVE STUDY OP THE 
HOUSE FREQUENTING FLY POPULATION 

E. THE FOOD PREFERENCES OF THE COMMON NORTH 
CHINA FLIES 

By Ch'jng Hua Mens and Gerald F. Winfield 
Of the Department of Biology, Cheeloo University, 

Taman, Shantung, China 
I. INTRODUCTION 

In the previous papers of this subseries dealing with the quan¬ 
titative study of the house frequenting fly population (Meng 
and Winfield, 1941, 1941a, 1950, and 1950a) information on 
the distribution, density and breeding habits of the common 
North China flies was presented. It was shown that there is a 
close relationship between the rate of breeding in the available 
media and the number of the adult flies in the population during 
the different months of the fly season. The other important 
factor which determined the distribution of the flies in the 
community is their preference for food materials. Food pref¬ 
erences, along with reaction to light and other environmental 
factors, largely determine the species and the number of flies 
which enter houses or courtyards, for the urge to seek food and 
the urge to breed are the two forces which cause most of the 
movement of the fly population. 

Not only do food preferences play an important part in deter¬ 
mining the distribution of the house frequenting fly population 
but they also determine largely the extent to which flies may act 
as carriers of disease to human beings. The habit of many 
species of flies of visiting human feces and then feeding on 
human food is well known as the means of carrying pathogenic 
organisms and needs no argument. The feeding habits of the 
important domestic flies have been studied in more or less detail 
by a great many workers. Information on the food preferences 
of species which occur in China has been given by several 
authors such as Awati and Swaminanth (1920), Patton (1928 
and 1930), and Lorincz and coworkers (1936). However, few 
observations or experiments done in China have as yet been re¬ 
ported. Patton (1930) reported that Chrysomyia megacephala 
is commonly seen on food stuffs, particularly on fruits, especially 
water melons, in North China. Because of the importance of 
food preferences both in determining the distribution of the fly 
population and as a factor in the spread of disease organisms, 
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three experiments designated to test the food preferences of the 
common flies were carried out in Tsinan. This paper gives the 
report of the results obtained. 

II. MATERIALS AND METHODS 

The method used in determining the food preferences of the 
common flies was to bait standard traps with equal amounts of 
the different food materials being tested. These were put at 
equal distances from each other in a place where flies were abun¬ 
dant. Three such experiments were carried out. The traps 
were set at the composting station at Hsin Chuang where large 
numbers of flies were attracted by the feces and manure which 
were being used in the composting experiments. A total of 
nine different food combinations were tested in the three experi¬ 
ments. They were (1) decaying beef, (2) bread, sugar, and 
vinegar bait, (3) human feces, (4) city garbage, (5) mixed 
cooked foods, (6) mixed human feces and pig, horse, and cow 
manure (7) pig manure, (8) horse manure, and (9) cow manure, 

In Experiment 1 twenty different trappings were carried out 
for varying lengths of time on twenty different days during 
August hnd early September of 1936 by using four materials 
as bait for traps. The materials used were decaying beef, 
bread-sugar-vinegar bait, human feces, and city garbage. Be¬ 
cause the lengths of the trapping periods varied on the different 
days, the results are reported in terms of mean number of flies 
caught per trapping hour. 

Experiment 2 was done in September and early October, 1936 
and consisted of 20 trappings of exactly 8 hours each. Three 
types of food were used, namely, a mixture of cooked food com¬ 
monly used in Tsinan, city garbage, and a mixture of human 
feces, and pig, horse, and cow manure. The data for this ex¬ 
periment are reported as the number of flies caught per 8 hours 
since all trapping periods were of the same duration. 

Experiment 3 was done during July to September, 1937 and 
consisted of forty 8-hour trappings. Six different food mixtures 
were used, namely, mixed cooked food, city garbage, human 
feces, pig manure, horse manure, and cow manure. The data 
for this experiment are reported as flies caught per 8-hour day. 

The flies attracted to each type of food material and caught 
in each trap were counted, identified to species, and their sex de¬ 
termined. When there were only few flies caught all of them 
were counted, otherwise a representative portion by weight was 
counted and identified and the total number belonging to each 
species calculated. 
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The materials tested in these three experiments were of two 
classes, namely, foods and breeding media. The attraction 
exerted, therefore, was both as food and as medium for ovipo- 
sition. The results obtained will be presented in two sections. 
The first represents the total number of flies caught when each 
food material was used as bait while the second represents the 
sexes of the flies caught. This second section will help indicate 
how much the breeding factor affected the catch as qgainst 
food preference alone. Only the eggs and first larvae de¬ 
posited in the decaying beef used in Experiment 1 were bred 
and the species determined. The flies bred from that material 
are shown in Table 1 of the preceding paper of this series 
(Meng and Winfield, 1950a). 

The total number of flies caught in each of the three experi¬ 
ments were 23,602; 6,767; and 20,965 respectively. Although 
the number of trappings and the kinds of food used in the third 
experiment were twice and one and one thrid as much re¬ 
spectively as in Experiment 1, yet the total catch of the latter 
exceeded that of the former. This may have been due in part, 
to the difference in the numbers of flies present in the area 
where the experiments were done during the two seasons. 
It seems likely that it was also due to the much greater attrac¬ 
tiveness of decaying beef and bread-sugar-vinegar bait com¬ 
bination for many flies. These materials were used in Experi¬ 
ment 1 but not in Experiment 3. The catch in Experiment 2 
was small due to the late season and to the fact that only three 
kinds of baits were used. 

1. THE ATTRACTIVENESS OF THE DIFFERENT FOODS TO EACH SPECIES 
OF FLY AS MEASURED BY THE TOTAL NUMBER CAUGHT 

The mean number of the different species of flies caught per 
hour or per eight-hour period with the standard error of the 
mean for each experiment is shown in Tables 1 to 8. These 
tables also show the differences between the means for the 
different foods and the statistical test for significance. A study 
of these tables shows the following results for the various 
species. 

1. Mttsea vicina .—The first experiment showed that decaying 
beef was less attractive to M. vicina than bread, sugar, and 
vinegar bait but the difference was not significant. Both bread- 
sugar-vinegar bait combination and decaying beef were signifl- 
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cantly more attractive than either garbage or human feces, 
while garbage and feces were about equally attractive. Experi¬ 
ment 2 showed that mixed cooked food waa significantly more 
attractive than the mixture of fecal materials and almost sig¬ 
nificantly more attractive than garbage. Had it not been for 
the fact that the number of flies caught was so small became 
of the lateness of the season when this experiment was done, 
this difference would have been significant. Garbage was more 
attractive than the mixture of fecal materials, but the difference 
was not significant. The third experiment showed that mixed 
cooked food waa significantly more attractive than any other 
type of material tested, with feces coming next. Both feces and 
garbage were significantly more attractive than the three types 
of animal manure which were about equally attractive. 

These experiments show that M. vicina is attracted more by 
cooked food than by any of the other materials tested. It is 
also strongly attracted by decaying beef, garbage, and human 
feces while the various types of animal manure are least attrac¬ 
tive to it. The strong attraction of food for this species un¬ 
doubtedly plays an important part in causing it to be the domi¬ 
nant species inside the houses. It was shown in the preceding 
paper of this series (Meng and Winfield, 1950a) that pig ma¬ 
nure and feces are the favorite breeding media for this species. 
The fact that these breeding media were much less effective in 
attracting flies in the three feeding experiments than was cooked 
food would seem to indicate that the flies which visited these 
traps did so primarily in order to search for food. This prefer¬ 
ence which tiie house entering muscas have for food and feces as 
their food and breeding media is the reason this species has 
long been considered the most important in transmitting the 
fecal-borne diseases. 

2. Musdna stabulam .—The first expirement showed that de¬ 
caying beef was less attractive to Muecina stabulans than bread- 
sugar-vinegar bait although the difference was not significant. 
Bread-sugar-vinegar bait was significantly more attractive than 
feces and almost significantly more attractive than garbage. 
Decaying beef was not significantly more attractive than either 
feces or garbage which were about equally attractive. Experi¬ 
ment 2 showed that mixed food and garbage were equally attrac¬ 
tive while mixed food was signifiacantly more attractive than 
the mixture of fecal materials. Garbage was not attractive. 
The third experiment showed that the mixed food was signifi¬ 
cantly the most attractive material. Feces were significantly 
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more attractive than garbage and the different types ot manure. 
There were no statistical differences in the attractiveness of 
garbage and the three types of manure although garbage seems 
to be the more attractive. 

These experiments show that this species is very fond of 
cooked food, less so of decaying beef, feces, and garbage, and 
least attracted by animal manure. It is of interest to note that 
although M. stabulans shows about the same reaction to food and 
breeding materials as M. vicina, nevertheless, it is not nearly so 
common in houses. This is probably due to their difference in 
reaction to light; Af. stabulans being less attracted to enter 
dark places than M. vicina. 

3. Chrysomyia megacephala .—Experiment 1 showed that de¬ 
caying beef was significantly the most attractive material for 
this species. Feces and bread-sugar-vinegar bait combination 
which were equally attractive were significantly more attractive 
than garbage. The second experiment seemed to show that 
garbage was more attractive than either mixed food or the 
mixture of fecal materials, although none of the differences were 
significant, because of the small numbers of this species trapped. 
The third experiment showed that mixed food and feces which 
were about equally attractive, were significantly more attractive 
than the rest of the materials tested. Garbage was significantly 
more attractive than the different types of manure. 

These comparisons show that this species is very fond of putre¬ 
fying substances with offensive odors such as decaying beef. 
It is next attracted to feces, bread-sugar-vinegar bait, cooked 
food, and garbage. Its fondness for sweet substances such as 
bread sugar and vinegar bait explains the common observation 
that this species is attracted to fruits especially water melons. 
The desire of this fly for food, sweet materials, and feces cou¬ 
pled with the fact that it breeds in liquid feces makes it the 
dominant fly in the courtyards during the hot summer weather 
in North China. The presence of large number of this fly 
during summer when many families sat out of doors, indicates 
how it may play an important part in the spread of fecal-borne 
diseases. 

4. Lucilia serieata. —The first experiment showed that decay¬ 
ing beef was significantly the most attractive material for L. 
serieata, and that bread-sugar-vinegar bait, garbage, and feces 
were almost equally attractive. Experiment 2 showed that 
mixed food and garbage were equally attractive and that mixed 
food was significantly more attractive than the mixture of fecal 
materials. Garbage was not attractive. In the third experi- 
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ment feces were significantly title most attractive materials tested. 
Mixed food was significantly more attractive than garbage and 
the different types of manure. There was no significant dif¬ 
ference between the attractiveness of garbage and the different 
types of manure although garbage seems the more attractive. 

These comparisons show L. sericata is very fond of putre¬ 
fying substance such as decaying beef, less so of feces, bread- 
sugar-vinegar bait, cooked food, and garbage, and least attracted 
to animal manure. That this species was attracted to decaying 
beef for opposition is shown by the fact that 32.1 per cent of 
flies bred from the beef used in Experiment 1 belonged to this 
species (Meng and Winfield, 1950a, Table 1). 


Table 1. —Showing the mean number of flies caught per hour in traps using 
various food materials for bait, SO trappings, August and September, 
1936 . 
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Chrvaomitia mogaeepkeda 

Food 

Mean 

Sigma 

Food 

Mean 

Sigma 

Food 

Mean 

Sigma 

h(iv • n*n \ 

0.80 

2,90 

Ba. . . 

_5.79 

2.08 

B. _ 

44.80 

7.24 

Beef (B ) 

4.20 

1.26 

B. .. 

2.88 

0.61 

F. 

8.61 

2.80 


0 88 

0.40 

F. _ .. 

_ 1.67 

0.46 

Ba.___ 

8.50 

2.04 

Faces (F.) 

0 88 

0.20 

G. __ ... 

1.68 

0.64 

G. .. 

2.95 

0.94 

D 

"O/O D 


D 

D/OT) 


D 

D/OD 

Ba. vs. B. _5.60 

1.77 

Ba. vs. B. -- 

.... 2.91 

1.87 

B. vs. F.- 

86.19 

4.70 

Ba. vs. G._ 

-8.92 

i.06 

Ba. vs. F. — 

_ 4*12 

MM 

B. vs. Ba.. 

86.80 

4 ,8t 

3s, v*, F. 

_ fi.17 

MAS 

Ba* vs. G. _ 

_4.21 

1.98 

B. vs. G.. ...... 

41.85 

£.79 

B. vs. G.- 

-8.82 

M .61 

B. vs. F.- 

_1.21 

1.69 

F. vs. Ba.. 

0.11 

0.08 


_ 3.57 

S,S0 

B. vs. G. - 

..... 1.80 

1.47 

F. v». G.. 

6.66 

M.Oi 

G. vs. F.- 

_0.25 

0.56 

F. vs. G. 

.... 0.00 

0.10 

Ba. vs. G.-- 

6*64 

MAM 

L,ucUia enrioata 


LucUia 

eaeuar 


Sarcophnga tpp 


Food 

Mean 

Sigma 

Food 

Mean 

Sigma 

Food 

Mean 

Sigma 

ft, 

10.1* 

2.76 

p 

_0.64 

0.22 

B. .. 

11.80 

1*81 

n. 

_ 1,25 

0.70 

G. __— 

. 0.19 

0.11 

F.. 

6.78 

1.27 


1.09 

0.29 

F.. . 

_o.ia 

0.04 

Ba... 

6.64 

1.12 

V 

_0.86 

0*20 

Ba. _ 

0.10 

0.06 

a .—. 

1.92 

0.81 


D 

D/<TD 


D 

D/cr D 


D 

D/OD 

B. vs, G. . _ 

_8.91 

S.13 

B. vs. G . 

.. .. 0.45 

1.80 

B. vs. F .- 

4.52 

MAT 

B. vs. Ba. — 

_ 0.07 

9.37 

B. vb. F. _ 

...... 0.51 

M.M7 

B. vs. Ba. - 

6.67 

S.MM 

B. vs. F. _ 

_ 0.80 

9.96 

B. vs. Ba, - 

_ 0.54 

M.3M 

B. vs. G. .. 

0.S8 

MM 

G. v*. Ba. — 

_ 0.15 

0.20 

G. vs. F .. 

.... 0.06 

0.58 

F. vs. Ba. . 

1.15 

0.67 

G vi V 

0.80 

0.68 

G. vs. Ba. _ 

_ 0.09 

0.68 

F, vs. G _ 

4.86 

M.MM 

Ba. vs. F. _ 

...... 0.28 

0.65 

F. vs. Ba. - 

. 0.02 

0.88 

Ba. vs. G. 

8.72 

M.M9 

Mueoa sorbent 








Food 

Mean 

Sigma 







F. _ 

_0.60 

0.27 







B.- 

_0.28 

0.08 







Ba. - 

— 0.17 

0.06 







G. _ 

_ 0.12 

0.05 








D 

D/e & 







F. vs. B. 

_ 0.46 

1.64 







F. vs. Ba. .- 

_0.62 

1.90 







F. vs. G.- 

. 0.67 

MAO 







B. vs. Ba,- 

_0.06 

0*59 







B. vr. G.. 

...... 0.11 

1.18 







Bsu vs. G. - 

_0.06 

0.68 








• Bread, sugar, and vinegar bait. 
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Table 2 .—Skewing the mean number of flies caught per 8-hour trapping 
in traps using various food materials for bait, BO trappings, Septem¬ 
ber and October, 1986 . 


Musoa vidna Museina itabviane Luoilia airUsata 

Food Moan Sigma Food Moan Sigma Food Moan Sigma 

Mixed food (F.) 80.70 31.20 F. ___79.10 20.77 G.__ 6.80 4.10 

Garbage (G.)— 16.86 0.72 G__ 76.35 42.86 F-- 6.96 1.71 

Mixed feeeo (Pe.) 1.25 0.82 Fe. .-.. 6.86 8,66 |Fe._ 0.70 0.22 


V v/an 

F. vs. G.- 63.86 1.95 F, vs. G... 

F. va. Fe.- 79.45 f.54 F. va. Fe_ 

G. va. Fa.. 16.60 1.60 | G. va. Fe_ 


I> 

D/cr D 



D 

D/<r» 

2.76 

0.06 

G. 

vs. F._ 

_0.86 

0.19 

72,26 

849 

G. 

vs. Fe.«... 

_ 6.10 

1.48 

69.50 

1.68 

F. 

vs. Fe....... 

_6.26 

8.05 


Chry$omyia mmgaeephala Sarcophagi 9pp. Mu*oa §orben$ 

Food Mean Sigma Food Mean Sigma Food Moan Sigma 


O__ 

. 14.26 

7.07 


F. .. 

_ 6.26 

1.49 

G-- 

Fe. _ 

_ 2.96 

1.04 

Fe. - 


D 

D/CTD 


G. vs. F.... 

_ . 0.00 

1.24 

F. vs, G.... 

G. vs. Fe.. 

_11.80 

1.58 

F. vs. Fe.. 

F. vs. Fe.. 

_ 2.80 

1.26 

G. vs. Fe.. 


10.80 

2.87 

F.- 


_ 2.00 

0.71 

10.10 

5.44 

G._ 


_0.85 

0.89 

6.96 

2.86 

Fe™ 


_ 0.60 

0.41 

D 

D/CT1) 



» 

D/0TD 

0.70 

0.11 

F. vs. 

a_ 

_1.16 

1.46 

8.85 

1.08 

F. vs. 

Fe. _ 

_ 1.40 

1.70 

8.16 

0.51 

G. vs. 

Fe._ 

_0.25 

0.40 


5. Lucilia caesar .—The first experiment indicated that decay¬ 
ing beef was significantly more attractive to L. caesar than 
either bread-sugar-vinegar bait or feces and was almost signifi¬ 
cantly more attractive than garbage. Bread-sugar-vinegar bait, 
garbage, and feces were about equally attractive. In the second 
experiment so few of this species were caught that no compar¬ 
isons were made. Experiment 3 showed that mixed food was 
significantly the most attractive material. Feces were more 
attractive than garbage and cow manure. Garbage was more 
attractive than cow manure although the difference was not 
significant. This species was not attracted to pig and horse 
manure. 

These comparisons show that this species is very fond of de¬ 
caying beef, less fond of cooked food, feces, bread-sugar-vinegar 
bait, and garbage, and least fond of animal manure. 

6. Sarcophaga .—The first experiment showed that decaying 
beef was significantly the most attractive material for the 
species of this genus. Feces and bread-sugar-vinegar bait 
which were equally attractive were significantly more attractive 
than garbage. Experiment 2 showed no significant differences 
between the three materials tested although mixed food and 
garbage attracted more Sarcophagas than did the mixture of 
feces. In the third experiment feces was significantly the most 
attractive material. Mixed food was significantly more at¬ 
tractive than garbage and the different types of manure, while 
garbage was more attractive than the three types of manure. 
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These comparisons indicate that this genus was represented by 
species which are very fond of putrefying substances with offen¬ 
sive odor such as decaying beef; quite fond of substances with 
strong odor such as feces and bread-sugar-vinegar bait, and less 
attracted to cooked food, garbage and animal manure. As was 
the case with L. sericata the urge to oviposit played an im¬ 
portant part in the attractiveness of decaying beef for the species 
of this genus since 65.8 per cent of the flies bred from the beef 
used as bait in Experiment 1 belonged to the genus Sarcophaga. 

7. Musca sorbens .—In the first experiment feces was signifi¬ 
cantly more attractive to Musca sorbens than garbage, and al¬ 
most significantly more attractive than bread, sugar and vinegar 
bait. There were no significant differences between decaying 
beef, bread-sugar-vinegar bait, and garbage. In Experiment 2 
mixed food seems to be more attractive than either garbage or 
the mixture of fecal materials but is not so significant. The 
third experiment showed that feces was significantly most at¬ 
tractive as compared with all other materials. Cooked food was 


Tabus 3. —Showing the mean number of flies caught per 8-hour trapping 
in traps using various food materials for bait, W trappings , July to 
September, 1987, 


Uuaca vicina 


Muscina atabulema 


iMoUia ccrioata 


Food 

Mean 

Sigma 

Food 

Mean 

Sigma 

Food 

Mean 

Sigma 

Mixed food (F.) 

2(L88 

5.68 

F___ 

82.48 

6.70 

Fe.... 

38.60 

7.51 

V«mm (Fa.). 

2.78 

0.78 

Fe.-.. 

16.98 

4.24 

F_ 

11.88 

2.27 


l.flQ 

0.69 

G. ...».. 

2.78 

1.87 

Q __ 

1.45 

0.61 


0.88 

0.09 

H. 

0*08 

0.11 


0.18 

0.05 

Pi m manure (P.) 

0.83 

0.15 

C. .-.. 

0.28 

0.09 

H.... 

0.10 

0.05 

Horae man. (H.) 

0.20 

0.09 

P. __ 

0.28 

0.09 

C... 

0.10 

0.06 


D 

IV <r D 


D 



D 

B/orn 

F. va Fe.. 

24.16 

4.91 

F. va Fe.. 

16.66 

8.88 

Fe. vs. F.- 

26.72 

8.74 

F. va G.. 

26.27 

449 

F. va. G. .. 

29.76 

8.01 

Fe. vs. G. 

87.15 

5.87 

F. va CL. 

26.80 

4.68 

F. va H... 

82.17 

5.88 

Fa va F.- 

88.47 

4.18 

F. vs. P... 

26.66 

4.86 

V. vs. C. 

82.20 

6.68 

Fa. vs. H- 

88.56 

4.18 

F. vs. H... 

26.67 

4.69 

F. va. P. 

82.26 

8.44 

Fe. vs. C._ 

88*50 

4.14 


1.12 

1,19 

Fe. va G. 

18.20 

8.0$ 

F. vs. G. 

10.42 

8.19 


2.85 

9.18 

F*. va H.... 

16.62 

9.88 

F. va P._ 

11.75 

9.99 

Fe. vs. P. ...._ 

2.40 

9.90 

Fe. vs. C. 

15.66 

9.89 

F. vs. H,. 

11.77 

9.40 

Fo. vs. H*.......... 

2.52 

9.41 

Fe. vs. P_ 

16.70 

8.81 

F. vs. C... 

H.77 

8.40 

q, n, C... 

1.22 

8.04 

G. vs. H. 

2.42 

1.40 

G, Va P- nr. 

1.82 

1*06 

G. va P..-. 

1.27 

8.09 

G. vs. C.. 

2.40 

1.41 

G. vs. H. 

1.86 

1.08 

G. vs. H.. 

1.40 

8,99 

G. va P.......__ 

2.60 

1.46 

G. va C.... 

1.85 

1.08 

C. vs. P... 

0.06 

0.28 

H. vs. C*... 

0.02 

0*08 

p. vs. H. 

0.08 

0.06 

C. vs, H.___ 

0.17 

1.88 

H. vs. P... 

0.07 

0.10 

p. vs, C._ 

0*02 

0.05 

P. vs. H.. 

0.12 

0.70 

C. va P._ 

0.06 

0.07 

H. va C.. 

0.09 

0.00 

Chnfromyia mcgacepkala 

Sarcophaga tpp. 


Mucoa corbomc 


Food 

Mean 

Sigma 

Food 

Menu 

Sigma 

Food 

Mean 

Sigma 

F__ 

118.05 

24.76 

Fe.. 

75.56 

12.19 

Fe* __ 

12.46 

2.47 

Ft, ... 

92*58 

14.25 

F..._.. 

25.00 

9.42 

F._ 

6*93 

1.07 

a __ 

14.68 

6.68 

G__ 

4.88 

1.88 

G.__. 

0.16 

0.07 

c. _ 

0.78 

0.47 

a ...... 

0.40 

0*11 

H._........ 

0.10 

0.05 

H. . ..... 

0.88 

0.12 

H. ___....... 

0.28 

0.18 

p..,. 

0*05 

0.08 


0.16 

0.06 

P.... 

0.28 

0.08 

C.- 

0.08 

0.08 
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Tabus 8.— Showing the mean number of flies oaught per 8-hour trapping 
in trope using various food materials for bait, 40 trappings, July to 
September, 1987 —Continued. 


Chrwpmyia 

mspaetpkala 

I Sare&pkapa *pp. 

Mwtca i 

tor 6 en* 


Food 

Moan 

Sigma 

Food 

Mean 

Sigma 

Food 

Mean 

Sigma 


D 

D/CTD 


D 

D/ ffD 


D 

D/ffD 

F. vs. Fo» ....... 

.. 25.52 

0.89 

Fe. vs. F.___ 

... 40,65 

9A3 

Pe. vs. F.__ 

6.52 

f ,03 

F. v*. G,..— 

.. 108.52 

4.02 

Fe. vs. G.- 

... 70.72 

9,79 

Fe. vs. G.....— 

12.80 

9.00 

F. vs. C. 

117.82 

4,73 

Fe. vs. C.__- 

... 75.16 

6.16 

Fe. vs. fi._ 

12.86 

8.03 

F. vs. H. 

117.87 


Fe. vs. H_ 

... 75.82 

6.17 

F* T*. P_ 

12.40 

6.04 

F. vs. P_.... 

.. 117.90 

4.72 

Fe. vs. P_ 

75 82 

6.17 

f. vs. a_ 

12.42 

6.05 

Fe. vs. G. 

... 78.00 

S.9$ 

F. vs. G_ 

... 80.17 

2.16 

f. vs. a_ 

1.77 

2.92 

Fe. vs. C. 

. 91.80 

6.44 

F, vs. C.__ 

... 84.60 

2.67 

F. va. H.__ 

5.82 

2.96 

Fe. vs. H. 

.. 92.15 

6.46 

F. vs. H.... 

... 84.77 

2.62 

F. vs. P. _ 

5.87 

3.99 

Fe. vs. P. 

.. 92.87 

6.42 

F. vs. P......_ 

... 84.77 

2.69 

F. vs. a _ 

5.90 

3.99 

G. vs. C.. 

.. 18.80 

9.03 

G, va t C. . „ 

4.42 

8.30 


0.06 

0.62 

G. ▼*. H. 

.. 14.15 

9.13 

G. vs. H_ 

... 4.60 

2.22 

G. vs. P.-- 

0.10 

1.42 

G. vs. P. 

... 14.87 

8.16 

G. vs. P_ 

.. 4.60 

2.22 

G. vs. C.....— 

0.12 

1.76 

C. vs. H. 

0.85 

0.72 

C. v*. H. 

.. 0.17 

1.10 

H. vs. P.__ 

0.06 

1.00 

C. vs. P_ 

0.57 

1.22 

O. vs. P_ 

.. 0.17 

1.84 

H. vs. a _ 

0.07 

1.50 

H. vs. P._ 

.. 0.22 

1.60 

H. vs. P.. 

.. 0.00 

0.00 

P. vs. C-- 

0.02 

0.62 

iMoUa 

soseor 








Food 

Mean 

Sigma 







F. _ 

..... 1.15 

0.86 







F*. .. 

. 1.58 

0.28 







G-- 

..... 0.16 

0.09 







C. ... 

. 0.08 

0.08 








D 

D/ 6 D 







F. vs. Fe. - 1.62 

3.91 







F. vs. G.. 

_ 2.00 

9.33 







F. vs. C. 

.... 8.02 

2.64 







Fe. vs. G. 

... 1.87 

4.74 







Fe. vs. C.. 

_ 1.50 

5.26 



! 




G. vs. C. 

.... 0.12 

1.88 








significantly more attractive than garbage and different types 
of manure. There were no significant differences between the 
attractiveness of garbage and the different manures. 

This species is very fond of feces; less so of cooked food, de¬ 
caying beef, and-sugar-vinegar bait, and least attracted by gar¬ 
bage and manure. 

2. COMPARISONS OF THE ATTRACTIVENESS OF THE DIFFERENT FOODS 
TO THE MALES AND FEMALES OF EACH SPECIES OF FLIES 

Attention has already been called to the fact that most of the 
materials tested in these experiments not only may serve the 
flies as food but may also serve as breeding media. If the breed¬ 
ing factor were a dominant one it would be reasonable to expect 
that more females would be captured than males when breeding 
media were used as bait, while foods in which no oviposition 
normally occurs should yield the same number of the two sexes 
as they occur in the natural population. When the mean num¬ 
ber of males and females caught per hour or per day in each of 
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the three experiments together with its standard error were cal¬ 
culated for each species, the following results were obtained. 

In all there was a total of 80 cases for comparison of males 
and females for the different species attracted by the nine differ¬ 
ent materials. Of these 20 were for the two food materials, 
namely bread-sugar-vinegar bait and mixed cooked food, while 
60 were for the seven materials which may also serve as breed¬ 
ing media. Of the former 17, or 85 per cent, had means for the 
females which were larger than they were for the males, while 
only 8 showed a larger catch of males. However, only 8 of the 
20, all showing larger numbers of females, were significant sta¬ 
tistically. All of the significant comparisons were for the single 
species Muscina stabulans. Of the 60 comparisons that showed 
differences for the breeding materials, 51 or 85 per cent, showed 
larger means for the females and 9 showed differences which 
were significant. Thus the proportion of cases which showed 
more females caught than males was the same for the two classes 
of bait as was the proportion of statistically significant differ¬ 
ences. It, therefore, seems justifiable to conclude that such dif¬ 
ferences as were significant were not due to the difference in 
attraction for the females, which the breeding media might be 
expected to exert but must be due to other factors. This con¬ 
clusion is further borne out by the fact that 7 (three with foods 
and four with breeding media) of the 12 significant cases occur¬ 
red for the species Muscina stabulans, thus suggesting that in 
the case of this species the females in the area where the experi¬ 
ments were run definitely out numbered the males. This con¬ 
dition possibly may have arisen from a normally longer period 
of survival on the part of the females as compared with the 
males. In two of the experiments Musca sorbens females were 
taken in numbers significantly larger than were males when 
feces was used as a bait. This may indicate that the females 
of this species are differently attracted by this material. De¬ 
caying beef attracted the females of Musca vicina, Chrysomyia 
megacephala, and Lucilia sericata in significantly larger num¬ 
bers than the males of these species. In these cases the 
breeding stimulus may have been significant On the whole, 
however, it seems evident that the feeding stimulus was the 
more powerful one in causing the flies to seek these baits since 
the numbers of males caught in 85 per cent of the cases did hot 
differ significantly from the numbers of females. In all experi¬ 
ments for all species, the animal manures were the least attrac¬ 
tive of the materials tested. 
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SUMMARY 

The food preferences of seven species of flies commonly found 
in North China were tested by three experiments in which the 
number of flies caught per hour (Experiment 1) or per day 
(Experiments 2 and 3) in traps set equidistant from each other 
and baited with nine types of food and breeding materials were 
used to measure the attractiviness of the materials tested. A 
total of 80 trappings each representing approximately 8 hours 
were made at the composting station during the summer and 
fall months of 1936 and 1937, in Tsinan, Shantung, China. The 
materials tested were (1) decaying beef, (2) bread-sugar-vinegar 
bait, (3) human feces, (4) city garbage, (5) mixed cooked food, 
(6) mixed feces and pig, horse, and cow manure, (7) pig manure, 
(8) horse manure, (9) cow manure. The chief findings were 
as follows: 

1. Musca vicina and Mnscina stabulam were almost identical 
in their food preferences as tested by this method. They were 
very fond of cooked food; somewhat less so of decaying beef; 
less still so of feces and garbage, and least attracted by animal 
manures. 

2. Chrysomyia rpegacephala, Lucilia sericata, Lueilia caesar, 
and Sarcophaga were almost identical in their food preferences. 
They were very fond of decaying beef; less so of feces, bread- 
sugar-vinegar bait, mixed cooked food, and city garbage; and 
least attracted by animal manures. 

3. Musca sorbens was most attracted by feces; less by mixed 
cooked food, decaying beef, and bread-sugar-vinegar bait, and 
least attracted by garbage and animal manure. 

4. In 85 per cent of the tests there was no significant difference 
between the numbers of males and females caught, thus indicat¬ 
ing that in most cases the breeding urge was not the dominant 
one which caused the flies to be attracted by these materials. 

6. Mnscina stabulans females were caught in numbers signi¬ 
ficantly larger than were the males in 7 out of the 12 tests, 3 
of the significant tests occurring with food baits, and 4 occurring 
with breeding material baits. This difference was probably due 
to a larger number of females of this species being present in 
the population at the place where the tests were run. 

6. The females of Musca vicina, Chrysomyia megacephala, and 
Lucilia sericata were more strongly attracted to decaying beef 
than were the males of these species, while Musca sorbens females 
were more strongly attracted to feces than were the males. 
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Fundamentals of Organic Chemistry. By James Bryant Conant and 
Albert Harold Blatt. New York, The Macmillan Company, 1050. 

418p. Price, $4. 

The authors’ mission in providing students interested in biol¬ 
ogy, medicine, agriculture and industry with the fundamentals 
of organic chemistry is well accomplished. Only those sub¬ 
stances which are of importance to biologists, medical men, and 
industrialists are here considered. 

The chief feature of the book is the simple style in which the 
subject matter is discussed, making it easy for beginners and 
the inexperienced to acquire the technical and practical infor¬ 
mation useful to them. 

Since it is essential that a beginner be introduced to this com¬ 
plex science by slow stages the subject presentation is very 
logical, starting with some simple compounds and ending with 
more complex substances. 

Every effort has been exerted in bringing up-to-date the treat¬ 
ment of interesting topics both in the industrial field and in 
biochemistry. Recent developments in the preparation of syn¬ 
thetic fuels and synthetic rubber are included. Exciting events 
which concern the general public in connection with medicine 
and public health are given in the discussion on the most recent 
drugs such as cortisone, aureomycin, and Chloromycetin. 

This book should be on the bookshelves of all those engaged 
in chemistry.—S. S. T. 

Engineering Surveys: Elementary and Applied. By Harry Rubey, 
George Edward Lommel and Marion Wesley Tood. 2nd edition, 
New York, The Macmillan Company, 1950. 722, 169pp., illus. 
Price, |5. 

The book is one of the Engineering Science Series and of the 
revised edition. It is, according to the authors, “a practical, 
up-to-date text and reference book covering material most needed 
by practicing engineers, adapted to modem trends in surveying 
instructions for all departments of engineering,” and "suitable 
for either campus classes or surveying camp.” The authors have 
done a creditable work on the subjects discussed. 

There are thirty chapters covering important branches of 
engineering surveys including eleven tables and indexes. The 
usefulness of the book is increased by the inclusion of Engineer¬ 
ing Astronomy and Photogrammetry, subjects which are usually 
treated separately. 
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Because of its clear exposition by using numerous data, graphs, 
pictures and examples to show the application of the methods 
involved, the book as a whole is a good reference for teachers 
of vocational and advanced schools teaching the subjects. Sur¬ 
veyors will And the book a very useful companion.—G. 0. O. 

Laboratory Experiments in Organic Chemistry. By Roger Adams and 
John R. Hohnson. 4th ed., New York, The Macmillan Company, 
1949. 625p. Price, |3.25. 

This manual is very practical and as a treatise for beginners 
the book well serves its purpose. The first part deals with the 
correct manipulations and methods involved in organic labora¬ 
tory work. The student not only acquaints himself with the 
technic but also the important principles involved in the common 
laboratory procedures. The second part which logically follows 
gives the preparation and'reactions of typical organic compounds. 

The authors should be commended for their compilation of 
experiments representing important general reactions which 
produce good yields of pure products. Only those requiring 
relatively inexpensive and available materials were selected with¬ 
out sacrificing other desirable qualities. 

Included in this edition are significant commercial develop¬ 
ments in the field of synthetics—drugs, resins and insecticides. 

The strength of all the commonly used reagents with the neces¬ 
sary precautions as well as the amount of chemicals needed for 
the experiments are listed thus providing both the student and 
the teacher a timesaving device. 

As a guide and a handy reference for those who teach organic 
chemistry this book should be very useful.—S. S. T. 

Legal Phases of Engineering: Contracts A Specifications. By Ivan C. 
Crawford. New York. The Macmillan Company, 1960. 846p. 
Price, $3.76. 

Legal Phases of Engineering is a book that should attract the 
attention of engineers and engineering students, although writ¬ 
ten primarily for students. It discusses engineering topics to¬ 
gether with “legal relations peculiar to the profession—to 
acquaint the student with their relations in an element ary man¬ 
ner.” This, the author fully succeeded in his presentation. 

The chapters included: Engineering and the Construction In¬ 
dustry, Sources of American Law, Courts, Evidence, Expert 
Testimony, Ethics, Contracts, Discharge of Contracts, Business 
Organization, Real Property, Tort, Agency, Independent Con¬ 
tractor, Sales, Construction Contracts, Steps Leading to the 
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Award of Contracts, Specifications, Insurance, and Workmen’s 
Compensation Insurance. Forms are given in the appendices to 
facilitate the preparation of contracts and allied subjects. 

Although based on American practices foreign engineers 
will find the book a good reference and guide. Teachers and 
professors of the subject will find more materials in the book 
particularly the cases. To the legal profession, the book is also 
recommendable.—G. 0. 0. 

Principles of Sedimentation. By W. H. TwemhofeL New York, 
McGraw-Hill Book Company, Inc., 1950. 673p. illus. Price, $6.60. 

This book traces the progress that has been added to the knowl¬ 
edge of sediments and sedimentary processes since the publica¬ 
tion of the “Principles of Sedimentation” in 1939 by the same 
author. Emphasis is placed on a complete consideration of 
those environmental factors that have major influence in pro¬ 
duction, deposition and subsequent modification of sediments 
for a logical understanding of sediments and sedimentary 
processes. 

Among the important topics discussed in this book may be 
mentioned the following: the environmental factors; classifica¬ 
tion of environments; origin of inorganic sediments; interrela¬ 
tions of organisms and sediments; transportation and deposition 
of sediments; classification of sediments, sedimentary rocks, and 
minerals of sediments; the clastic sediments; sediments of che¬ 
mical deposition; structural features of sedimentary origin; tex¬ 
tures and colors of sediments. 

This book is a good reference material for students of geology. 
It may serve as a guide for geologists and other workers inter¬ 
ested in that unexplored field of sedimentation.—A. 0. C. 
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VOLUME 79 

Page 63, line 23: Oliver, F. should read Oliver, D. 

Page 260, line 14: parentheses in (Ludlow) should be deleted. 
Page 261, line 9: (Theobold) should read Theobald with 
parentheses deleted. 

Page 253, lines 7 to 8: all parentheses should be deleted. 
Page 266, lines 20 to 23: all parentheses should be deleted. 
Page 266, line 28: parentheses in (Doenitz) should be deleted. 
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125, 126, 182. 

Abaga, 180. 

Abagay, 180. 

Abryna, 194. 

coenosa Newman 202, 221. 
eoenoaa subsp. loochooana Matsushita, 
221 . 

obscura Schwarier. 221. 

AbA* kAa, 116. 

man pay (ta) 116. 
ta. 116. 

Acanthoctatal, 225. 

Acanthocyblum, eolandri, 821. 

Achrysunlnt, 207. 

Acicalyptus A. Gray, 852. 

Aemena De Candolle, 852, 868, 880. 

aeominatiaiima (Blume) Merr. and 
Perr., 860, 871. 

Add*, 92, 94. 

Adtd (or: attd) (la) ket (di) no, 118. 
Aegosoma efnlcnm White, 205. 

Aelara furcata Bates, 221. 

Aeschopalea asiatlca Pie. 221. 

AgififfgA, 100, 124. 

Agiflggina. 100. 

Agifigga* (t). 122. 
natty, 124. 
di natty. 124. 

AgUdo, (Anay). 128. 

(Ag)pAda, 126. 
padapida, 126. 
padpAda, 126. 
papiida, 126. 

AgpapAn, 124. 

pay. 120. 

Agalpud, 112. 
ta, 111. 

(A) kas, 125, 126, 127. 
kaa . . . kastt met, 127. 
kas tt (efig), 125, 126, 127. 
kas man, 125. 
kas man la (eng), 125. 

A1A kadi. 181. 
kontt, 181. 
man, 181. 

AlalA pay, 180. 

Alan, 181. 

AlAnto (kad) no, 180. 

A)4g Icon* 181. 

AibatroM, 816. 


Albay Province, 270. 

AldriehieUa graham), 178. 

AHA, 180. 

Allotraens asiaticua Matsushita, 208. 

(Nyslna) asiatiens (Schwaraar) 197, 
208, 

(Nyslna) insuiaris (Mitono) comb. 
nov. f 197, 208. 

(s. str.) sphaerioninus Bates, 281. 
Arablyapistus Bieeker), 888. 

macracanthus (Bieeker), 888. 

Arobly otrypauchen Horn, 886. 

aretoeephalus (Alcock), 885. 

Amin, 96. 
no, 124. 

Amphoeeus Montrousier, 12. 

An. 117. 

ananAy, 181. 

AmansA, 118, 
figarAd, 118. 

AniA ket, 119. 
ketdl, 119. 
la ket. 119. 
la ketdl, 119. 

Amayen, 180. 

AnnAy, 181. 

Ann6, 106, 107, 118. 

(la) ket (d!) no, 118. 

Anopheles annularis Van der Wulp, 266, 
257, 250, 262. 

barbiroetrls Van der Wttlp, 256, 257, 
259. 260, 262. 

flllpinae Mamtlang, 256, 257. 260, 262. 
hyreanus var. letteri Balsas et Hu, 

256, 267, 259. 

hyreanus var. nigerrimns Giles. 266, 

257, 259, 262. 

karwari (James), 256, 257, 262. 
kochi Doenita, 266, 261. £62. 
lltoralis, 257, 262. 
ludlowl, 257, 260, 262. 
maeulatus Theobald, 261, 257, 268. 
manatangl Mendosa, 256, 269, 260. 
mangy an us (Banks), 261. 
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260-268, 

phUlpplnenais Ludlow, 268, 257, 259, 
861, 262, 

subpictus var. Indeftnltus (Ludlow), 
257, 259. 261, 262. 

tcaaellatua Then,, 259, 267, 269, 262. 
vagus var. ttmosus, 256, 259, 280, 292, 
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Anoplophora (a. atr.) glabrlpennls (Mot- 
sehulsky), 201. 21B. 

(a. atr.) macularia oehlmaaa (Fair- 
malre), 201. 219. 

(a. atr.) macularia (Thomson), 201. 
219. 

AntA, 114. 

Antaftgay, 114. 

Anthlaa Bloch, 232. 

atbofaaciatua Fowler. 882. 

Antigonia Lowe, 882. 

malaysunua M. Weber, 882. 

Antfgoniid*, 882. 

AntA (la) ket (di) no, 118. 

ft go rad no, 110. 

AntAno, 110, 117, 121. 

ApakA, 180. 

Ap&mnn, 125. 

Apa fim&yen, 130. 

Apayt, 180. 

Aphanoznyrtua Mlq., 852, 858, 866. 

Apistua Cuv. and Val., 888. 

alatus Cuv. and Val., 888. 

Apo, 98. 

Apogonidae, 330. 

ApAk, 97. 

Apomeeyna maculaticollls Pic, 202, 228. 

naevla Miwa, 228. 

Apomeeynini, 228. 

Apriona germarl (Hope), £01, 219. 
germari Mltono, 219. 
pliclcoUis Motschulsky, 219. 
rugieolUs Chevrolat, 219. 
rugicoUla Yaahjro. 219. 

Arhopalua long! com is Newman, 207. 
Aacarldia lineata (Schneider), 241, 246, 

247, 

Aaemicue, 206. 

Aaeraggodea Kaup, 816. 

SlJger M> Weber, 816. 

Aainto (no), 180. 

Aai (pay), 180. 

Aaai, 180. 

AssiAy, 180. 

Ata, 114. 

Ataflgay, 114. 

Attelabua buprestoldea Litimaera, 206. 

Att6 ftgarud no, 110. 

Att6no, 110, 117, 121. 

Att6 (la) ket (di) no, 115. 

maru, 819. 

Auxla Cuvier, 819. 
hlra, 919. 
maru, 819. 
rochei, 819. 

tapelnoaoma Bleaker, 819. 
thasard LacApWe, 819. 

AwAn, 98. 

AyA nmaytn, 180. 

Ay-Ay, (pay), 180. 


B 

BaA, 181. 

Baguio area, 272. 

Balabao Island, 286. 

Barefig (pay), 120. 

(pay) no, 120. 

Barringtonla Foret, 856. 

Batocerinl, 219. 

Blepepbaeua deeoloratua (Schwaraer), 200, 
219. 

Bohol Island. 295. 

Botbidas. 144. 

Bothryocampo, 268. 

Bregroaceros Thompson, 815. 

medellandl Thompson, 815. 
Bregmacerotidw, 815. 

BROWN, GLEN FRANCIS. Summary o< 
the geology of the Malangaa— 
Sibuguey eoalfled, Zamboanga Prov¬ 
ince, Mindanao, 166. 

Bukidnon, 800. 

Bumetopla oacltans plagiata Schwaraer, 

202 . 221 . 

oscitans var. plagiata Mltono, 221. 
oscitans var. plagiata Schwaraer, 221. 
oahlmana Breuning, 202, 221. 
Bumetopinl, 221. 

Busuanga Island, 289, 


Callichromini, 212. 

CalHdiinl, 212. 

Cullidloplni, 208. 

CaUidlum albofasciatum Motaohulaky (nee. 
Bland), 218. 

annulare Fabrleius, 214. 
bidens Weber, 214. 
fl&vipee Fabricius. 208. 

PatooealHdium rufipenne Motschulsky, 
198, 218. 

Calliphora erythrocephala, 178. 

Calloplophora macularia Thompson, 219. 
Calyptranthes Swarfs, 262. 
fasttgiata Blume, 889. 
makal, 864. 

mangiferifolia Hanoe 862, 868. 
rtunlflora Blanco, 414. 
aysygium sensu Blanco (1845), 864. 
Camarina, 277. 

Cantherines Swainson, 887. 

tesseWatus GOnther, 887. 

Caramoan Peninsula, 278. 

Carangfdn, 880, 889. 

Caraptdie, 887. 

Carapus Rafiniaque, 887. 

parvlpinnis Kaup, 887. 

Caryuphyttus Xian., 858, 866, 868. 

fastlgiatum Blume, 889. 

Cebu Island, 292. 

Cenosphaera, 268. 
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disseminata, 291, 
minute, 291. 

Centrobranchua andro Fowler, 128. 
aadrem Lutken. 188. 

Ccntropristia hirundinaceua Cur. and Val., 
842. 

ptourospllus Gfinther, 848. 

Cerambyeinsi, 207. 

CerambycinJ. 207. 

Cerambyx fulvidus Pascoe, 207. 
giraffe Schreibcrs, 27. 
longieolll* Fabriciua, 26, 88. 
plumosa Olivier, 17. 
sonarlus Linn6, 26. 

Cereopslus deoolorata Schwarxer, 219. 
Ceresium brunneum Sakaguchi, 209. 
ekmgatum Matsushita. 197, 208. 
flavipes (Fabrlcius), 197, 208. 
flavipes Miwa. 209. 

fusetim Matsumura et Matsushita, 197, 
209. 

holoph&eura Bates, 197, 209. 
longiconie Pic, 197, 209. 
okinawensia Matsumura, 209. 
sintcum Sakaguchi, 209. 
slnicum White, 197, 209. 
seylanteum longicome Pic, 209. 
Ccrithlum bandongensis, 159. 
herklotsi, 169. 
kenkinsi. 159. 

Cerostema giabripennla Motschulaky, 218. 
Chssnopsidn 887. 

Champsodou arafurensia Regan, 845. 
Cbelidoperca hlrumlinacea Boulenger, 842. 

hirundlnacua (Cuv. and Val.), 842. 
Chlopsis Kaflnesque, 816. 

flerasfer Jordan and Synder, 815. 
Chlorldolum loochooanum Gressftt, 198, 212. 
Ghlorophorus annulirla (Fabrlcius), 199. 
214. 

annularis Miwa, 214. 
blfaseiatus Kano, 214. 
dublus Matsushita, 215. 
xnuscoaus (Bates), 199, 214. 
tnuscosus Greasltt, 214. 
quinquefaaciatus (Castelnau et Gory), 
199, 214. 

qulnquefasciatus Kano, 214. 
signaticoilis (Castelnau et Gory), 200, 
214. 

signaticollia Miwa, 216. 
yayeyamensls Kano, 199, 216. 
Choridactylus Richardson, 886. 

multibarbls Richardson, 885. 

Chrysomyia megacephala, 68, 71, 72, 78, 
74, 75. 76, 79, 80, 81, 82, 88, 168, 168, 170, 
172, 178, 176, 181, 186, 187, 188, 190, 
481, 429, 482, 482. 

Ciavimyrtus. 857. 

marginals, Blum*, 892. 
virens Biume, 892. 

Cleistocalyx Biume, 852, 858, 862. 


arcuatinervius (Merr.) Merr. and Psrr. 

868 . 

nervosus Biume, 868, 884. 
aitidus Biume. 864. 
operculatus Merr. and Pern, 871. 
operculatus (Roxb.) Merr. and Perr., 
862, 868. 

paucipunctatus Merr. and Perr., 866, 
872. 

CUnidn, 168. 

CHnus xanthosoma Bieeker, 168. 

Cly tan thus muscosus Bates, 214. 

Ctytlni, 218. 

Clytus chinensis Chevrolet, 218. 

signaticoilis Castelnau et Gory* 214. 
Campsoeerinl. 212. 

COPELAND, EDWIN B. The origin o t 
the Philippine fern flora. 1. 
Coptope annulate Chevrolat, 222. 

Coryphstna Linn., 827. 

equisetls Linn., 827, 829* 
hippurus Linn., 829, 880. 

Coryphasnidis, 827. 

Cotabato, 800. 

Crlocephalus granulatus Matsuxnura, 207. 
Crtsticeps xanthosoma (Bieeker), 163. 

xanthosoma Gdnther, 168. 

Crossorbocnbus dimorphus Regan. 144. 
valde-roetratu* (Alcock), 144. 
valde-rostratus Norman, 144. 

Crotalaria intermedia Kotechy, 69. 
juncea, 59, 60, 61, 62. 
sagittolifl, 69. 

Ctenotrypauchen Stelndachner, 836. 

mlcroceph&lus Bieeker, 885. 

Cubiceps Lowe, 824. 

gracilis Lowe, 824. 

Culion Island, 288. 

Cybiura guttatum Cuv. and Val., 148. 
Cyclosorus, 6. 

Cynoglossicto, 147. 

Cynoglossus oxyrhynchus (Bieeker), 147. 
Cypselurus furoatus Mltchill, 140, 142. 
oxycephalus (Bieeker), 141. 
oxycephalua Weber and de Beaufort, 14!. 
speculiger, 142. 

spilopterus (Cuv. and Val.), 142. 
spilopterus Fowler. 148. 
spilopterus Weber and de Beaufort, 148. 
xaca Seat*. 143, 

Cysticercus fasclolarls, 240. 

D 

Da. 104. 

DAel 129. 

kad pay. 129. 
lieftg, 120. 
sa kad pay, 129, 

Dahlcan Bay—Cabadbaran area, 299. 
Dasyscopelus spinosus Goode and Bean, 140. 
DATTA, ROBINDRA MOHON, «s« PAIR, 
and Datta. 
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Dentex balinensis Bleeker, 848. 

Dt, 81, 119. 

Dlaeope Ehrenbergl Khmsinger, 150, 

Dliy, 99. 

Diboma costate (Matsushita) 208, 224. 

loochooana Brain., 224. 

Dictyomitra, 268. 
affina, 281. 

Dihammus hixuriosus (Bates), 200, 216. 
pcrmutans Mitono, 218. 
pcrmutaas (Paseoe), 218. 
permutans paueipunetatus Grsasitt, 200, 
218. 

permutans subap. paueipunetatus Gres- 
sitt, 218. 

subluscus maculihumcrus Matsushita, 
200 , 218. 

subluscus maculihumerus Mitono, 218. 
Di. 85. 

Kad (kray, 181. 
la Met, 118. 

la ket agkap)n-an6. 118. 
la ket and. 118. 
la (ket) mamln-and, 118. 
la ket agkapin-an6, 118. 

DILLON, LAWRENCE S. and ELIZA¬ 
BETH a DILLON. The lamiine tribe 
Gnomini (Cleoptera, Cerambycidas), 11. 
Diplophoa GOnther, 814. 
paeifieus GOnther, 814. 
taenia GOnther, 814. 

Dolus xneridianos Matsushita, 204, 224. 
Donysla costata, 224. 

Dorcaschematini, 220. 


Kcheneld*, 886. 

EJEROITO, ANTONIO and CORNEUO M. 
UltBINO. A Malaria survey and con¬ 
trol in Quezon City, 249. 

Elagatis Bennett, 839. 

biplnnulatus quoy and Gaimard, 889. 

Em, 108. 

Engyprosopon kobensls Hubbs. 144. 

valde-TOBtratua J. L, B. Smith, 145. 

Epinmsla Oriental i a Gilehrist and Von 
Bonde, 149. 

Eristalls sp.. 172. 178. 

Estollnl 224. 

Eucugenia, 852. 

Eugenia Linn., 851, 352, 856. 
abbreviate Elm., 865. 872. 
acrophila C. B. Rob., 415. 
acumlnatissima Kurs, 861. 
aeuminatissima var. parva Merr., 406. 
agusanensis Elm., 418. 
ahemiana C. B. Rob., 858. 
aleiuae Merr., 875. 
alvarezli C. B. Rob., 875. 409. 
angtflarls Elm., 875. 
ungulate C. B. Rob., 875. 
angustlfolla Lam., 400 


antoniana Elm.. 875. 
apoensls Elm., 876. 
aquea Burb. 876. 
arcuatlnervla Merr., 868. 
astronfoldes, O* B. Rob., 876. 
atropunetata C. B. Rob., 410. 
attenuate Koord. and Val., 876, 
attenuatifolia Merr., 861. 
aurea Elm,, 865. 
aurieuiata RldL, 868. 
baker! Elm., 876, 410. 
balerensls C. B. Rob. 877. 
balsamea sensu Ridl., 409. 
banaba Elm., 892. 
bankensis Backer, 877. 
bameeil Merr., 877. 
bataanensis Merr., 877. 
benguetensia C. B. Rob., 871. 
benthamil A. Gray. 404. 
bern&rdoi Merr., 878. 
besukiensia Merr., 877. 
blaneoi Merr., 878. 
btumeana O. Kuntse, 892. 
bordenli Merr., 878. 
borneensis Miq., 878. 
bracteolata Wight, 889. 
brevipanieulata Merr., 880. 
brevistylis C. B. Rob. 808. 
brittonlana C. B, Rob., 880. 
brunnea C. B. Rob., 877. 
bulusanensls Elm., 422, 423. 
burebldensis Elm., 418. 
cagayanensis Merr., 880. 
calcleola Merr., 865, 880. 
calleryana C. B. Rob.. 880. 
calvinii Elm., 883. 

calubcob (C. B. Rob.) comb, nov., 872, 

8B0. 

camlgulnensis Merr., 895. 
candelabriformis C, B. Rob., 880. 
caplsenals Merr., 420. 
capo&sensls Merr., 881. 
eardiophyila Merr., 88Z. 
casiguranensis Quit,, 881. 
caudate King, 868. 
eaudatifolia Merr., 420. 
cerina Headers. 895. 
oUiato-aetosa Merr., 882. 
cinanamomea Vidal, 882. 
clausa C. B. Rob., 863. 
clavellata Merr., 882,^ 416. 
claviflora Roxb., 882* 
daviflora Roxb. var. exoavata King. 888. 
claviflora Roxb. var* leptalea (Cralb) 
Henders., 888. 

claviflora Roxb. var. maingayi King, 888. 
claviflora Roxb. var. montana Henders., 
888 . 

claviflora Roxb. var. rlparia Headers., 

888 . 

elavimyrtus Koord. and Val. 192, 422* 
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Eugenia—Continued. 

dementis 0. B. Rob., 888. 

eonfertlflora A. Gray. 389. 

eonfertlflora Koord. and Val., 388. 

congest* Merr., 863. 

cOnglobata 0. B. Hob., 383. 

consanguine* Herr.. 884. 

copelandll C. B. Rob.. 385. 

eordatilimba Merr.. 385. 

cortico—papyrmcea Elm., 885. 

costulata C. B. Rob., 886 . 

craasibracteata Merr., 885. 

craMlllmba Merr., 885. 

orassipea C. B. Rob., 885. 

crass! Mima Herr., 886 . 

cumlnglana Vida), 861. 

cuminl Drnee, 886 , 

curranll 0. B. Rob., 886 . 

rurtlflora Elm.. 886 . 

cymoua Lam., 890, 891. 

davaoensis Elm., 886 . 

decidua Merr., 856. 

decipiens Koord, and Val., 387. 

denaepunctata Koord. and Val., 888 . 

denslnervia Merr., 887. 

diffuaa Merr., 887. 

diospyrifolia Merr., 860. 

dlvarlcatocymosa Hay., 363. 

dolicophylla Koord. and Val., 366. 

dura Merr., 887, 897. 

econtulatft Elm., 388. 

clUptifolla Merr., 888 . 

elliptilimba Merr., 388. 

etmeri Merr., 889. 

eueaudata Elm., 861. 

euphlebia Hay., 889. 

eupblebia Merr., 889. 

evcrettil C. B. Rob., 889. 

evcrettil Merr., 896. 

faatigiata Koord. and Va)., 389. 

fenicia C. B. Rob., 890. 

fischerl Merr., 391. 

foxworthyi Elm.. 891. 

fraaeri Rid)., 882. 

fuaiformla Duthle, 892. 

garclae Merr. ex C. B. Rob., 391. 

gtgantifoUa Merr. ex 0. B. Rob.. 891. 

gitlngensia Elm., 391. 

glaucicalyx Merr., 391. 

globosa Elm., 892. 

grata Wight, 392. 

grisea C. B. Rob.. 892, 415. 

halophfla Merr., 893. 

heterophyilA Merr., 859. 

hotmani Elm., 410. 

holteana F. Muell, 864. 

holts#! F. Muell., 864. 

butchlnsonii Merr. ex C, B. Rob., 804. 

llocana Merr., 895. 

incamata Elm., 895. 

ineraasata Elm.. 895. 

intumescen* C. B. Rob., 896. 

iroalnensls Elm., 889, 896. 

isabelensls Quia., 897. 


iwabigenais Elm., 897, 
ixoroldeo Elm*, 878, 
jambolana Lam., 886 . 
iamboloidea Koord. and Val, 898« 
iamboa Linn., 856, 897. 
javanica Lam., 414. 
junghuhniana Miq., 409. 
kamelii Merr.. 869. 
lacuatria C. B. Rob,, 397. 

Iambi! Elm.. 410. 
lancMmba Merr., 897. 
leptogyna G. B. Rob., 892. 
leucocarpa Merr., 401, 404* 
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myrtillua, 419. 
myrtillua aenau Merr., 415. 
neel Merr.. 415. 
nervosa lour., 868 . 
nervosa Lour., 864. 
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epeeloeiwima 0. B. Rob., 414. 

•pioata Lam., 898. 

apleata Lam. var. tenuiramis Henders., 

418. 
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aubseaaUis C. B. Bob., 416. 
subaulcata Elm., 886. 
succulenta Elm., 412. 
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intulana Schwarser, 49. 
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nicobarlca Breuning, 45. 
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penicUlata Hope, 15. 
plumosa Olivier, 17. 
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Hlstlopterus Schtegel, 882. 
typui Schlegel, 882. 
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buxifolla Miq., 877. 
clavata Korth., 882. 
eonferte Korth., 888. 
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gracelis Korth., 892. 
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roargin&ta Miq., 892. 
nltlda Korth., 884. 
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(K) Arig man 18 (eftg), 186* 

KArig pay ta, 114. 
kad ta. 114. 
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Katsuwonus petamis, 821. 

Ken, 100, 101, 108, 106. 
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Lamilnae, 215. 

Lamllnl, 215. 

Lamia germari Hope. 219. 

penielllata Hope. 14. 

Lepophidium Umali, 810. 212. 

marmoratum Umali. 812. 

Leptomyrtus, 800. 

Leptura (Pedostr&ngalla) ooeclnea (Milo- 
no). 190. 207. 

(a. atr.) auratopUosa (Matauahlta), 106. 
207. 

Lepturinl, 207. 
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Leyte Island, 296. 
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Lophiua atellatns Wahl. 154. 
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Luellia caesar, 487, 441. 

aericata. 72, 78, 79, 80. 82. 170. 172, 
178, 188, 187, 190, 438, 485, 486, 438. 
440, 441. 
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Lutianua Ehrenbergi (Peters), 150. 
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Lutjumis Ebrenbergi Weber and de Beau¬ 
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oligolepis Bleeker, 150. 
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Maipflon, 112. 
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Manipud idi, 124. 

Map&n, 94. 

Margites fulvidua (Pascoe), 196, 207. 

Marinduque island, 282. 

Masbate Island. 284. 

Maurolicidn, 814. 
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Megopldini, 205. 
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of fecal-borne diseases in North 
Ghh»a, XV. An approach to the 
quantitative study of the house fre¬ 
quenting fly population. €. The char- 
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67 1 Studies on the control of fecal- 
borne diseases in North China, XVI. 
An approach to the quantitative 
study of the house-frequenting fly 
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study of the house frequenting fly 
population. E. The food preferences 
of the common North China flies, 
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(Aegoioma) validieomi* sp. nov., 195, 
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Mesoprion ehrenbergi Peters, 169. 
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201 , 220 . 
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Mesosini, 220. 
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granullcollis Gressltt, 229. 

•akithimana sp. nov., 204 227, 229. 
•ubfasciata Schwaraer. 227. 229, 
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Molorohinl. 212. 
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Mcnocentris Bloch and Schneider, 816. 
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Mcnochamus alternatus Hope, 200, 216. 
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luxurioaua Bates, 216. 
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Moringud Gray, 815. 
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sorbens, 438, 440, 441. 
tempestiva, 172, 178, 186, 186, 187. 
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margarttatum Gilbert, 189. 

(Myctophum) spinosum Brauer, 140. 
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spinosum Weber and de Beaufort, 
spinosum (Steindacher), 140. 

Myrtus acuminatlaaima Blume, £61. 
caudatue Watt., 868. 
davata Korth. «at Mlq., 882. 
cumin! Linn., 886. 
cymoea Blume, 410. 
giabrata Blume, 892. 
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Nl, 108, 104, 105, 180. 
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maipapin, 120. 
man no, 110. 
man pay, 116, 
man pay no, 116. 

•adn, 108. 

sadn la (efig), 108. 

Nomeida, 826. 

Nometts Cuvier, 824. 
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Paehyoaa eervinopieta Falrmaire, 220. 
Paohyrrhynchus Infernalia Falrmaire, 104. 
Palawan Island. 286. 
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welch 1 Hem* 985. 

Pholidlchthys Sleeker, 887. 

leuootisnla Bleeker. 887. 
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